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AIMS, SCOPE AND METHODOLOGY 
0 1 AIMS AND SCOPE 
The p r e s e n t d i s p l a y s i n t h e form of annota ted b i b l i o -
grc?>hy res«r ib les t o g e t h e r a l l t h e s i g n i f i c a n t l i t e r a t u r e 
dea l ing with a i r p o l l u t i o n . Although t h e b i b l i o g r a p h y i s 
s e l e c t i v e i n n a t u r e bu t exhaus t ive , and an at tempt h a s been 
made t o cover a l l impor tan t a s p e c t s of a i r p o l l u t i o n . 
I am conf iden t t h a t t h e b i b l i o g r a p h y w i l l b e use fu l 
t o a l l t h o s e who have some i n t e r e s t i n t h e f i e l d of a i r 
p o l l u t i o n . 
T h i s study i n c l u d e s 204 s e l e c t e d annota ted b ib l i og raphy 
of a r t i c l e or t o p i c . 
T h i s b i b l i o g r a p h y i s d iv ided i n t o t h r e e p a r t s : The 
Pa r t I , d e a l s with t h e d i s c r i p t i o n of t h e work. 
The Par t 11 , which i s t h e main p a r t of t h e p re sen t study 
c o n s i s t s of an annota ted l i s t of 204 a r t i c l e s on t h e s u b j e c t . 
These e n t r i e s a r e not comprehensive b u t a r e f a i r l y r e p r e s e n -
t a t i v e on t h e s u b j e c t . 
Pa r t I I I / however d e a l s wi th indexes and l i s t of 
p e r i o d i c a l s . 
02 METHODOLOGY 
To c o l l e c t m a t e r i a l on t h e sub jec t , secondary sources 
such as ASPA, P o l l u t i o n ^ s t r a c t s were c o n s u l t e d t o approach 
primary sources which i n c l u d e p e r i o d i c a l s and a r t i c l e s . The 
t i t l e of t h e p e r i o d i c a l used fo r compil ing t h e b i b l i o g r a p h y 
a r e l i s t e d a s i n Pa r t I I I of t h e b i b l i o g r a p h y . 
I n o r d e r t o complete t h i s t a s k , pr imary sources and 
o t h e r m a t e r i a l s on a i r p o l l u t i o n , a v a i l a b l e i n Maulana Azad 
L i b r a r y , Al igarh Muslim U n i v e r s i t y , Ai igarh , Saninar L i b r a r i e s 
of Departments of Geology, Geography, Botany, Zbology, 
Chemical Engineer ing and Delhi U n i v e r s i t y L i b r a r y , were 
used . 
Out of nuntoer of p e r i o d i c a l s cover ing t h e f i e l d s , 
on ly impor tan t were s e l e c t e d for t h i s pu rpose , 
±) STANDARD FQELQWED; 
The Ind ian s t andard recommendations for b i b l i o g r a p h i c a l 
r e f e r e n c e s ( ISt2381-1963) , t i t l e s of p e r i o d i c a l s , a re w r i t t e n 
i n abb rev i t ed form. In c e r t a i n c a s e s , where t h e sa id s t anda rds 
became unhelpfu l I have p r e f e r r e d own ju<^ement ( l o c a l 
v a r i a t i o n ) , 
^^) SUBJECT HEADINGS; 
Attempts h a s been made t o g i v e c o e x t e n s i v e "subjec t 
head ings" as much as p o s s i b l e and allowed by n a t u r a l language 
i f more than one en t ry comes under t h e same subjec t heading , 
t h e s e a r e a r ranged a l p h a b e t i c a l l y by t h e author (s) name. 
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l i l ) ARRANGEMENT; 
The e n t r i e s i n t h i s b i b l i o g r a p h y a r e a r ranged 
a l p h a b e t i c a l l y among t h e sub jec t h e a d i n g s . 
The en t ry element of t h e author i s i n c a p i t a l s , fol lowed 
by t h e secondary element i n p a r e n t h e s i s u s ing upper and lowers 
and then t h e t i t l e of t h e a r t i c l e s , s u b t i t l e ( i f any), then 
name of t h e p e r i o d i c a l be ing under u n d e r l i n e d followed by t h e 
volume number, i s s u e nuntoer, i s s u e number, t h e yea r , t h e 
month i n abb rev i a t ed form, g iv ing by u s ing i n c l u s i v e n o t a t i o n 
of t h e pages of t h e a r t i c l e s . Then each en t ry i s fol lowed by 
ton i n d i c a t i v e , a n n o t a t i v e and d e s c r i p t i v e a b s t r a c t of t h e 
a r t i c l e . 
e n t r i e s of p e r i o d i c a l a r e ar ranged as fo l l ows : 
(a) S e r i a l number 
Cb) Name of author (s) 
(c) A f u l l s top 
(d) T i t l e of t h e c o n t r i b u t i o n i n c l u d i n g s u b - t i t l e and 
a l t e r n a t i v e t i t l e i f any 
(e) A f u l l s top 
(f) T i t l e of p e r i o d i c a l i n abb rev ia t ed form and u n d e r l i n e d 
as f a r a s p o s s i b l e 
(g) ^ f u l l s top 
(h) Volume number 
( i ) Comma 
(j) I s s u e number 
(k) A semi colon 
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(1) Year 
(m) A comma 
(n) Month 
(o) Semi colon 
(p) I n c l u s i v e pages of t h e a r t i c l e 
iv) SAMPLE ENTRY; 
WALLER (RE) . Atitospheric p o l l u t i o n . Am J Bot . 96, 3; 1989, 
Sep; 363-6, 
a) EXPLANATION; T h i s a r t i c l e i s t aken from t h e p e r i o d i c a l 
Am J Bot . which i s e n t i t l e d as modified w r i t t e n by RE Waller 
i n 96 Volume, i n t h e t h i r d i s s u e number of t h e month of 
September of t h e year 1989, on t h e pages from 363 t o 366 
a g a i n s t t h i s en t ry t h i s h a s been g iven . 
b) ABSTRACT; The e n t r i e s i n t h e b i b l i o g r a p h y con t a in a b s t r a c t 
g iv ing t h e e s s e n t i a l in format ion about t h e a r t i c l e documented. 
I have given i n d i c a t i v e , i n f o r m a t i v e and a n n o t a t i v e a b s t r a c t s . 
After sea rch ing t h e l i t e r a t u r e , e n t r i e s were recorded on 
7"x5" c a r d s . 
INDEXES 
T h i s p a r t of t h e b i b l i o g r a p h y con ta in author , t i t l e 
i n d e x e s i n a l p h a b e t i c a l sequence. Each index g i v e s t h e s p e c i f i c 
e n t r y o r e n t r i e s i n t h e b i b l i o g r a p h y . 
PART - I 
0. INTRODUCTION 
One of the greatest problem facing the man today 
is pollution. The word pollution is derived from a latin 
word "polluts". Pollution literally means fouling of the 
natural habitats and environment of living beings. 
The Oxford English dictionary defines the word 
"polluts" as to make physically impure, to dirty, stain 
or befoul and the word pollution is defined as the act of 
pollution is defined as the act of polluting, \inclearness 
or impurity caused by contamination. 
Pollution can also be defined as the addition of 
unwanted harmful constituents to water, air or land or 
removal of wanted, useful constituents from the environ-
ment . 
The problem of pollution is very complex, because 
food chains working in the biosphere too are very complex. 
Effect of pollution at one stage is bound to effect other 
members of the food chain and consequently disturbing the 
web of life. For example, straying the insects with 
pesticides (poisons) have harmful effect on the population 
of natural predators such as hawks, eagles, falcons etc, 
1. TYPES OF POLLUTION 
Pollution may be classified in .different ways. Here 
we will consider the part or component of environment affected 
by pollution. On this basis it is of following types: 
1.1 Water pollution 
1.2 Social pollution 
1.3 Noise pollution 
1.4 Thermal pollution 
1.6 Other types pollution 
1.1 WATER POLLUTION is one of the most serious problem 
today. The quality of water is of vital concern for 
mankind since it is directly linked with human welfare. 
Water pollution is caused by the addition of an agent 
organic and inorganic materials, biological (bacteria 
virusis and protozoa) or physical (temperature) which 
venders, the plant of water unfit for drawing or any 
other specific use. 
1.2 SOIL POLLUTION like air and water soil is also very 
important for living beings, as it supports the vegeta-
tion on which entire living beings depend like air and 
water gets polluted. Any substance that reduces the 
productivity of the soil is considered as soil pollution 
1.3 NOISE POLLUTION may be defined as "unwanted sound" 
which interferes with human communication, comfort, health 
etc. The problem has become especially acute in urban 
where one hears different kinds of sounds produced by 
automobiles, air-craft, radio, televisions power tools, 
industries etc. 
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1.4 THERMAL POLLUTION occurs when heated water is added 
to a body of water appears more colourful than the rest 
of the water in the river. The heated water is coming 
from a nuclear power plant, and isi being carried down 
stream by the current. 
1.5 OTHER TYPES OF POLLUTION - Something that pollute 
the environment cannot be classified as water, air, soil, 
noise. They travel through and affect various parts of 
the environment. These pollutants include radiation, acid 
rain, pesticides and such metals as mercury and lead. 
Radiation is an invisible pollutant that can be 
highly dangerous. Some radiation reaches the earth from 
the sun and outer space. There are other sources of 
radiation. 
Acid also has become increasingly serious problem. 
This pollutant form when moisture in the air combines 
with nitrogen oxides and sulphur dioxide released by 
automobiles, by factories and by power plants that burn 
coal or oil. The reaction between the moisture and the 
chemical components produces nitric acid and sulphuric 
acids, which fall to the earth with rain and snow. This 
acid pollutes lakes and damages buildings and statues. 
2. AIR POLLUTION 
The world health organization defines air pollution 
as "limited to situation in which the out-door ambient 
atmosphere contains material in concentrations which are 
harmful to man and his environment". Air constitutes 
about 80% of man's daily intake by weight. Every human 
being breathe 22,000 times a day in liailing about 16 kg 
of air. But majority of us do not know that the air we 
breathe is contaminated with dust particles and poisonous 
gases in harmful proportions. 
Air pollution is certainly as old as that the 
first use of fire and dust stonns that assuredly occured 
on earth long before the advent of "HOME sapiens". 
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Air po l lu t ion t u rn s c lea r , odor less a i r in to hazy, smell;? 
a i r t h a t harms heal th , k i l l s p l an t s , and damages property. 
People cause a i r po l lu t ion by pouring hundreds of mi l l ions 
of tons of gases and p a r t i c u l a t e s in to t h e atmosphere each 
year . Pa r t i cu l a t e s are t iny p a r t i c l e s of so l id or l iqu id 
matter .One of t h e most coflatjon forms of a i r pol lu t ion i s smog. 
Most a i r po l lu t ion r e s u l t s from combustion (burning) 
prpcesses.The burning of gasol ine to power motor vehic les and 
t h e burning of coal to heat bu i ld ings and help manufacture 
products are eexamples of such processes . Each time a fuel 
i s burned in a contoustion process, some type of pol lu tant 
i s re leased in to t he a i r . The p o l l u t a n t s range from small 
amounts of co lour less poison gas to clouds of thick black 
smoke. 
Weather condit ions can help reduce the amount of 
p o l l u t a n t s in t he a i r . Wind sca t te red po l lu t an t s , and ra in 
and snow wash them in to t h e ground. But in many areas, 
p o l l u t a n t s are put in to t he a i r f a s t e r than weather condi-
t i o n s can dispose of them. In crowded c i t i e s , for example, 
thousands of automobiles, f ac to r i e s , and furnaces may add 
tons of p o l l u t a n t s t o a small area of t h e atmosphere each 
day. 
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At times, weather condit ion cause p o l l u t a n t s t o bu i ld 
up over an area ins tead of c lear ing them away. One such condi-
t i on ca l l ed thermal inversion occurs When a layer of warm a i r 
s e t t l e r over a layer of cooler a i r tha t l i e s near t he ground. 
The warm a i r holds down the codl a i r prevents po l lu t an t s from 
r i s i n g and sca t t e r ing . A ser ious po l lu t ion problem r e s u l t s 
when a thermal inversion occurs over a c i t y t ha t i s pouring 
tons of p o l l u t a n t s in to the a i r . 
One ser ious r e su l t of a i rpo l lu t ion i s i t s harmful effect 
on human health,Both gases and p a r t i c u l a t e s burn people ' s eyes 
and i r r i t a t e t h e i r lungs. P a r t i c u l a t e s can s e t t l e in t h e lung 
and Worsen such r e ^ i r a t o r y diseases as asthma and b r o n c h i t i s . 
Some people be l i eve tha t p a r t i c u l a t e s may even help cause 
such diseases as cancer, emphysema, and pneumonia. In c i t i e s , 
throughout t h e world, long per iods of heavy a i r pol lu t ion 
have caused i l l n e s s and death r a t e s to inc rease dramatical ly. 
Air po l lu t ion also harms p i ants , poisonous gases in t h e 
a i r can r e s t r i c t t h e growth of, and eventually k i l l , nearly 
a l l Icinds of p l a n t s . Fores ts in Tennessee, c i t r u s groves near 
Los Angles, and vegetable gardens in New Jersey have a l l been 
se^^iously damaged by a i r po l lu t i on . 
Most mate r ia l s get d i r ty and wear out more qsiickly in 
po l lu ted a i r than in clean a i r . Polluted a i r even harms such 
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hard and strong mate r ia l s as concrete and s t e e l . In some c i t i e s , 
s t a tues and other ar t ob jec t s t h a t stood outdoors for centur ies 
have been moved indoors because a i r po l lu t ion threatened to 
destroy them, 
Air p o l l u t an t s may also affect t h e weather. Both gases 
and p a r t i c u l a t e s can cause change in average temperature of an 
area . Pa r t i cu l a t e s s c a t t e r e the sun ' s rays and reduce t h e 
amount of sunlight t ha t reaches t he ground. Such in te r fe rence 
with sunlight may cause average temperatures in an area to 
drop. Some gases, including carbon dioxide, allow sun l i gh t 
t o reach t h e groxind, but prevent t h e s u n l i g h t ' s heat from 
r i s i n g out of t h e atmosphere, and flowing back in to space. 
This development, ca l l ed a green house effect , may cause 
average temperature to r i s e . 
ALr pol lu t ion occurs when wastes d i r ty t he a i r A r t i f i -
c i a l l y crea ted wastes are t h e main sources of air po l lu t ion . 
They can be in t h e form of gasSs or p a r t i c u l a t e (tiny p a r t i c l e s 
of l iqu id or so l id ma t t e r ) . Such wastes r e s u l t chief ly from 
t h e burning of fuel t o power motor veh ic les and to heat 
bu i ld ings . They also come from i n d u s t r i a l process and t h e 
burning of sol id wastes. Natural p>ollutants (impurities) 
inc lude dust pol len, and soi l p a r t i c l e s . 
The rapid growth of population and industry/ and t h e 
inc rease in t h e numberof automobiles and a i r p l an t s , has made 
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air pollution an increasingly serious problem in many big 
c i t i e s since the 19 50s, The air over these c i t i e s often becomes 
so f i l l ed with pollutants that i t harms the health of people, 
and also harms plants, animalS/ fabrics, building materials 
and the economy. 
The damage caused by air pollution costs the people of 
the United States alone sibout $ 16 b i l l ion s year or $ 75 per 
person. This money i s spent for increases maintenance of 
buildings, cleaning and replacement of clothing, and health 
care. 
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3. CAUSES OF AIR POLLUTION 
Air p o l l u t i o n s t a r t e d t h e day, t h e p r i m i t i v e man 
d i scovered how t o make f i r e . And from t h a t they on, i t ha s 
no t s topped. I t i s r a t h e r i n c r e a s i n g every moment of day and 
n i g h t . The major sources 6f a i r p o l l u t i o n vary from c i t y t o 
c i t y . 
The main cause s of a i r p o l l u t i o n a r e given below: 
3.1 Fuel combustion 
3.2 Increase in population 
3.3 Cutting of trees (forests) 
3.4 I n d u s t r i a l i z a t i o n 
3 .5 Forms of t r a n s p o r t a t i o n 
3.6 Wars 
3.7 Other causes 
3 . 1 FUEL COMBUSTION 
Al l k i n d s of f i r e s , whether produced by burn ing of coa l 
i n a n g h i t h i or f i r e wood i n h e a r t h - c h u l h a , cause a i r p o l l u t i o n . 
Fuel i s a m a t e r i a l t h a t p r o v i d e s use fu l energy. Fue ls a r e 
u sed t o hea t and cool b u i l d i n g s , cook food, power engines , 
and p r o d u c t s e l e c t r i c i t y . Some fuel occur n a t u r a l l y and o t h e r s 
a r e a r t i f i c i a l l y c r e a t e d . Such n a t u r a l f u e l s as coa l , pet roleum, 
and n a t u r a l g a s e s a r e o b t a i n e d from underground d e p o s i t s t h a t 
were formed m i l l i o n s of y e a r s ago from t h e remains of p l a n t s 
and animalSr These f u e l s which a r e c a l l e d f o s s i l f u e l s , accound 
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for sbout 90 percent of the energy people use today. Sympathetic 
f u e l s can be made from f o s s i l fue ls , c e r t a in types of rocks and 
sand/ and biomass, Biomass i s t h e name given t o such replaceable 
organic matter as wood, garbage, and animal manure t ha t can be 
used t o produce energy. Sjme fue l s are made brom chemical. 
Since t h e 1970s, shortage of some fuels and concerns 
about t he environmental e f fec t s r e su l t i ng from t h e burning of 
fuelel have led people to e>5)lore other sources of energy. There 
are f ive groups of fue l s . 
3 .1 .1 COAL i s used chief ly to produce e l e c t r i c i t y . I t i s 
burned to c r ea t e heat to turn water i n to steam. The steam i s 
then used t o r o t a t e tu rb ines , machine tha t generate e l e c t r i c i t y . 
Some coal i s made in to coke, a char coal l i k e sol id tha t i s 
an essen t ia l raw mater ial in t h e production of i ron and s tee l 
coal i s also us^d to heat bu i ld ings and to provide energy 
for i n d u s t r i a l machinery. Solid fuels c r ea t e a very v i s i b l e 
form of a i r po l lu t ion th ick , black smoke. 
3.1.2 LIQUID FUELS are made mainly from petroleum but some 
synthet ic l i q u i d fuels are also produced. Liquid fuels are 
easy to s to re and t r anspo r t . They are t h e major source of 
energy for automobiles, and other veh ic les , and they are 
used to heat bu i ld ings , 
3.1.3 GAS FUEajS gas fue ls include natura l and manufactured 
gases . Such fue l s flow eas i ly through pipes and are used to 
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provide energy for homes, businesses , and i n d u s t r i e s . In many 
count r ies , vas t networks of p ipe l ines br ing fuels t o mi l l ions 
of consumers, 
3.1.4 CHEMICAL FUELS - chemical fuels , which are produced in 
so l id and l i qu id form, c r ea t e great amounts of heat and power. 
They are used chief ly in rocket engines, 
3 .1 .5 NUCLEAR FUELS - nttGlear fue l s provide energy through t h e 
f i s s ion or fusion of t h e i r atoms. Uranium i s t h e roost commonly 
used nuclear fuel , though plotonium also provides nuclear 
energy. 
The production, t r anspor ta t ion , and use of fuels a l l 
c r e a t e environmental problems. Motor-vehicle fuels produce 
about half of a l l a ir po l lu t ion . Vihen burned, coal and fuel 
o i l give off sulphur dioxide, a harmful gas . But when sulphur 
dioxide mixes with t h e moixture in t he a i r , i t forms sulphuric 
acid, which ea t s away metal and stone and human lung. Furnaces 
t h a t burn coal or fuel o i l give off ni trogen oxides, and 
sulphur oxides (compounds of sulphur and oxygen). 
Even the cleanest f o s s i l fuel produces carbon dioxide 
wha:i i t burns. Carbon dioxide i s a harmless gas . But a build-up 
of t h i s gas in the atmosphere may cause a phenomenon ca l l ed 
t h e green house, allows sunlight to warm the earth but presents 
heat from escaping back in to space. The green hoctse effect 
permanently r a i s e temperature on ear th . 
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3 .2 INCREASE THE PQPULJglON 
Every one today i s worr ied about t h e growth of popu la -
t i o n . S c i e n t i s t s b e l i e v e t h a t t h e p r e s e n t world p o p u l a t i o n 
i s l i k e t o double i n t h e next 35 y e a r s , r e s u l t i n g i n a 
p o p u l a t i o n of s i x b i l l i o n by t h e year 2000. I f t h e c u r r e n t 
r a t e of p o p u l a t i o n were t o remain cons t an t popu la t ion would 
double every 35 y e a r s . What i s worse, t h i s r a t e i s s t i l l 
i n c r e a s i n g . The i n c r e a s e i n popu l a t i on has s e r i o u j r e p u r c u s s i o n s 
on t h e atmosphere. During t h e l a s t 100 y e a r s , i t i s es t imated , 
t h a t man a lone has dumped 36,00,00^:000 t o n s of carbon d iox ide 
i n t h e atmosphere. I f t h e popu la t ion gees on i n c r e a s i n g , t h e 
amount of carbon d iox ide would a lso go on i n c r e a s i n g i n t h e 
t e m p e r a t u r e of t h e atmosphere. I t not only r a i s e s t h e 
t e m p e r a t u r e , $f t h e atmosphere, b u t a l so po|)l:utes i t t he reby 
malcing i t u n s u i t a b l e for animal l i f e . 
3 .3 CUTTING OF FORESTS 
Whether p l a n t s small o r b i g p u r i f y t h e a i r s i nce they 
t a k e i n carbon d i o x i d e for t h e i r own u s e and g i v e out oxygen 
I n t h i s way b a l a n c e i n n a t u r e i s main ta ined , as animals t a k e 
i n ox/gen and g i v e out carbon d i o x i d e . But, when man s t a r t e d 
c u t t i n g t h e t r e e s and c l e a r i n g t h e j u n g l e s i n d i s c r i m i n a t e l y , 
f o r h i s needs , t h e b a l a n c e i n n a t u r e got d i s t u r b e d . The 
amount of ca rbond iox ide i n c r e a s e d i n t h e atmosphere whi le 
t h e enxsunt of oxygen decreased . 
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3.4 INDUSTRIALIZATION 
I n d u s t r i e s a r e one o* t h e major causes of a i r p o l l u t i o n . 
I n d u s t r i a l p r o c e s s e s c o n t r i b u t e s i g n i f i c a n t l y t o a i r p o l l u t i o n 
i n t h e Uni ted S t a t e s . I n d u s t r i e s g i v e off v a r i o u s t y p e s of 
p o l l u t a n t s . They g i v e out smoke which c o n t a i n s v a r i o u s t y p e s 
of o rgan ic and i n o r g a n i c g a s e s . The most common ones a r e 
carbon d iox ide / carbon monoxide, sulphur dioxide/ hydrogen 
sulphide/ n i t r o g e n ox ide s e t c . I n a d d i t i o n t o t h i s small 
p a r t i c l e s of dus t , carbon/ meta l s / o t h e r so l idS/ l i q u i d s and 
r a d i o a c t i v e m a t e r i a l s ge t mixed with t h e smoke which p o l l u t e 
t h e a i r . These g a s e s and o t h e r p a r t i c l e s suspended i n them/ 
a r e very harmful for human b e i n g s . They cause v a r i o u s skin 
d i s e a s e s , a l l e r g i e s / d i s e a s e s of t h e eye, ear, nose and 
t h r o a t / b r o n c h i t i s o t h e r r e s p i r a t o r y t r o u b l e s and cance r . 
Var ious m e t a l l u r g i c a l p r o c e s s r e l e a s e fumeS/ and dust 
Conta in ing m e t a l l i c p o l l u t a n t s such as chromium, n i cke l / 
b e r y l l i u m , a r s e n i c , z inc mercury e t c . Which ha(ve harmful 
e f f e c t s on the l i v i n g b e i n g s . 
3 .5 FORMS OF TRANSPORTATION 
Another ve ry impor tan t cause of a i r p o l l u t i o n i s t h e 
l a r g e number of v a r i o u s k i n d s of v d i i c l e s - motor c a r s , 
a i r p l a n e s , t r a i n s , ship e t c . These emit fumes having 
po isonous g a s e s . A survey conducted i n New York c i t y shows 
t h a t a man who remains ou tdoo r s fo r 24 hours , i n h a l e s fumes 
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and smoke of 38 c i g a r e t t e s . In another survey conducted at 
Calcutta* i t Was estimated tha t carbon monoxide concentra-
t i o n of 3 5 p a r t s per mil l ion due to auto-e^diausts during 
peak t r a f f i c hours in se lec t po in t s was t h e highest i n t e n s i t y 
of a i r po l lu t ion in lnd ia . P a r t i c u l a t e measured about 530 
raicrogran cubic metre, 
3.6 WARS 
Wars anong s n a i l o r b i g n a t i o n s a l so cause a i r p o l l u -
t i o n . Var ious k i n d s of exp lo s ions r e l e a s e l o t s of poisonous 
g a s e s which p o l l u t e t h e a i r and d i s t u r b t h e ecology of t h e 
a r e a . Nuclear e^qilosions p o l l u t e t h e a i r by r a d i o a c t i v e 
rays* which, though not v i s i b l e cause u n t o l d su f f e r i ng and 
misery t o mankind. The e f f e c t s of nuc l ea r exp los ions on 
Hiroshima and Nagasaki a r e well known and have no t been 
f o r g o t t e n even t o d a y . 
3.7 OTHER CAUSES 
Mining o p e r a t i o n s c o n t r i b u t e towards t h e a i r p o l l u -
t i o n i n two ways - one i s t h e a d d i t i o n of gaseous p o l l u t a n t s 
t o t h e atmosphere, t h e be ing t h e emission of dust p a r t i c u l a t e s . 
The sources of gaseous p o l l u t a n t s , which i n c l u d e sulphur 
d iox ide , o x i d e s of n i t r o g e n and carbon mono ox ide a r e mainly 
t h e was te dumps, m n i f i r e s , a s e r i o u s problem a s s o c i a t e d 
wi th t h e underground mining and s o l i d waste d i s p o s a l , a r e 
a l s o t o g r e a t ex ten t r e s p o n s i b l e fo r p o l l u t i n g t h e atmosphere. 
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A Clear p i c t u r e of t h i s hazard i s q u i t d v i s i b l e i n J h a r i a 
coa l f i e l d which hiis been ravaged by t h e s e f i r e s . 
P o l l u t i o n a l so o c c u r s due t o g r a y i n g of p e s t i c i d e s 
fungi c i d e s e t c . on t h e crop p l a n t s . 
In a d d i t i o n t o t h e above causes , t h e p o l l u t a n t s a r e 
produced by t h e n a t u r a l a c t i v i t i e s , p o l l e n , spores or c e l l s 
of fungi and lowec p l a n t s , v o l c a n i c g a s e s , marsh gas , s a l t 
a e r o s o l s a r e some example of t h e s e . 
4 . BOLLUTAICTS 
A p o l l u t a n t i s a subs tance which by i t s p re sence i n 
wrong p r o p o r t i o n s at wrong t ime and at a wrong p l a c e l e a v e s 
u n d e s i r a b l e e f f e c t s on l i v i n g b e i n g s . 
For i n s t a n c e , carbon d i o x i d e and oJ^gen a r e t h e e s s e n t i a l 
c o n s t i t u e n t s of a i r , bu t i f t h e c o n c e n t r a t i o n of carbon d ioxide , 
a t a p a r t i c u l a r p l a c e r i s e s beyond a c e r t a i n l i m i t , i t would 
have harmful e f f ec t on t h e l i v i n g b e i n g s of t h a t a r e a . 
S imi l a r l y t h e dec rease i n t h e p e r c e n t a g e of oxygen i n t h e a i r 
Would a l so adverse ly a f f ec t t h e l i v i n g organ isms . A p o l l u t a n t 
may b e use fu l for i t i n c r e a s e one r e s o u r c e bu t a t t h e same 
t i m e i t may p o l l u t e ano the r . 
22 
4 . 1 SULPHUR DIOXIDE 
Sulphur d iox ide emanating from home f i r e s and furnaces , 
s m e l t e r s and o t h e r i n d u s t r i e s , r e f i n e r i e s , and power p l a n t s 
h a s des t royed v e g e t a t i o n , impared crop p roduc t ion and t h r e a t -
ened human h e a l t h i n every i n d u s t r i a l count ry i n t h e world. 
Small q u a n t i t i e s of sulphur o x i d e s a r e normally p r e s e n t i n t h e 
atmosphere from b i o l o g i c a l o x i d a t i o n of s u l p h i d e s , b u t 
exces s ive and o f t e n harmful q u a n t i t i e s have been r e l e a s e d 
by mean 's a c t i v i t i e s s i n c e he f i r s t began t o r e f i n e su lph ide 
c o n t a i n i n g i r o n and copper o r e s over two thousands y e a r s ago. 
Coal burn ing and smel t ing a re r ecogn ized a s a major 
c o n t r i b u t o r t o a i r p o l l u t i o n . 
4 . 2 CARBON DIOXIDE 
I t i s a combination of one carbon molecule and two 
oxygen molecu le . Carbon d iox ide which i s t h e ch i e f product 
of combustion i s u s u a l l y not cons ide red as a p o l l u t a n t as 
o r d i n a r i l y i t d i e s not e f f ec t h e a l t h . But i t i t s concCTitra-
t i o n i n c r e a s e s and c o n t i n u e s a s such for longer p e r i o d s i t 
may p rovfe to b e an h e a l t h haza rd , 
4 . 3 FLUORIDE 
Flxioride i s widespread i n t h e e a r t h ' s c r u s t as a n a t u r a l 
Component of s o i l , r ocks and m i n e r a l s such as c r y o l i t e , t opaz , 
micas and hornb lend . When t h e s e m a t e r i a l s a r e hea t ed i n t h e 
c o u r s e of r e f i n i n g , t o x i c q u a n t i t i e s of f l u o r i d e may be 
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re leased i n t o t h e atmosphere. More f luor ide i s emitted from 
a wide va r i e ty of i n d u s t r i a l processes in which f luor ide 
compounds are manufactured or u t i l i z e d as c a t a l y s t s or f luxes . 
4 . 4 SMOG 
I t i s a mixture of smoke and fog. I t was f i r s t used in 
190 5 in London. Smog i s another problem i s to be faced in 
i n d u s t r i a l a reas . I t envelops t h e e n t i r e areas l iKe a th ick 
b lanke t . I t harms not only animalsbut p l an t s and fcrees as 
wel l . The harmful p a r t i c l e s suspended in t h e smog enter t h e 
small pores (stomata) of the p l an t s and make them w i l t . In 
Ind ia t h e problem i s not so acute as e l se where, here, smog 
i s not formed to t ha t extent as i t i s formed, say in England, 
America, Japan e t c . I t can be seen in many i ndus t r i a l c i t i e s 
in India l i k e Calcutta,Bombay, Delhi, Kanpur, Ahraedabad. 
4 . 5 02PNE 
Ozone i s a na tura l but deadly component of t he upper 
atmosphere, where i t p lays t h e v i t a l ro l e of absorbing and 
f i l t e r i n g out dangerous u l t r a v i o l e t r ad ia t ion . 
The waste hydrocarbon and ni trogen oxides in the 
atmosphere in the presence of u l t r a v i o l e t l i gh t form ozone 
(oz) . I t also produces in vast quan t i t i e s in t h e lower 
atmosphere of every metropolitan cent re by t h e action of 
l i g h t energy on t h e waste products of combustion ozone 
concentra t ions are increasing at an alarming r a t e , t h r e a t -
enings man's hea l th and t h e product iv i ty of h i s crops. 
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4 . 6 CARBON MONOXIDE 
Carbon monoxide i s one of t h e naajor p o l l u t a n t which 
I s produced by c i g a r e t t e smoke, e ^ a u s t s of motor v e h i c l e s , 
bu rn ing of c o a l , wood and i n q u e s t r i a l p l a n t s . The carbomoxLde 
i s a po isonous gas , i t along with a i r i s unhaled by l i v i n g 
b e i n g s . P resen t i n s u f f i c i e n t q u a n t i t i e s i n a i r , carbon 
monoxide p roduces adverse e f f e c t on t h e body, 
4 . 7 OXIDES OF NITROGEN 
Ni t rogen o x i d e s which a r e r e l e a s e d i n t h e a i r by t h e 
bu rn ing of v a r i o u s k i n d s of m a t e r i a l s i n t h e i n d u s t r i e s and 
a l so by combustion of t h e fue l i n t h e motor v d i i c l e s a r e 
a l so c o n s i d e r e d harmful t o t h e human b e i n g s . 
4 . 8 ETHYLENE 
The e thy l ene ( u n s a t u r a t e d hydrocarbon CHg Oii^ can b e 
j u s t as harmful i n t o c a l s i t u a t i o n . The contaminat ion of 
environment by e t h y l e n e i s r a p i d l y i n c r e a s i n g , Aatomobiles 
engines p r o v i d e t h e major source of e t hy l ene i n me t ropo l i t an 
atmosphere, bu t a d d i t i o n a l e t hy l ene i s c o n t r i b u t e d by 
combustion of n a t u r a l gas , coa l or wood, o r as a blow-off 
g a s from t h e c rack ing of n a t u r a l bu rn ing and o t h e r r e f u s e 
f i r e s a l l c o n t r i b u t e . Even smoke from c i g a r s and c i g a r e t t e s 
h a s been r e p o r t e d t o r e l e a s e , s u f f i c i e n t e t h y l e n e . 
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4 , 9 OTHER POLLUTANTS 
4 . 9 . 1 AMMONIA ; T^e damaging ammonia h a s g e n e r a l l y escaped 
from r e f r i g e r a t o r p r e c o o l i n g systems of co ld s t o r a g e rooms. 
Ammonia i s a l so found i n t h e atmosphere above me t ropo l i t an 
a r e a s , having o r i g i n a t e d from v a r i o u s combustion p r o c e s s e s 
i n c l u d i n g domestic i n c i n § r a t i o n and automobile eng ines . 
4 . 9 . 2 CHLORINE; Ch lo r ine escaping i n t o t h e atmosphere from 
i n d u s t r i a l a c c i d e n t s o r manufacture p r o c e s s e s , or from 
l e a k i n g v a l u e s of c h l o r i n e c y l i n d e r s used i n water o r sewage 
t r e a t m e n t and d i sposa l p r o c e s s e s h a s bo th s p o r a d i c a l l y and 
c h r o n i c a l l y damaged p l a n t s and man. Ch lo r ine i s a l so emi t t ed 
i n manufactur ing g l a s s and t h e p r o c e s s i n g of v a r i o u s p r o d u c t s 
c o n t a i n i n g i t . 
4 . 9 . 3 LEAD 
Lead, a heavy, b l u i s h - g r a y e l«nen t , i s one of t h e 
w o r l d ' s o l d e s t known m e t a l s . Today, l e a d i s impor tan t t o many 
i n d u s t r i e s , e s p e c i a l l y t o t h e s e t h a t produce chemicals , 
nuc lea r energy, and pe t ro leum. 
I n s p i t e of i t s u s e f u l n e s s , l e a d can b e harmful . I f 
t oo much l e a d b u i l d s up i n t h e body, a c o n d i t i o n c a l l e d l e a d 
po i son ing can r e s u l t . Nearly a l l l e a d s o r e s a r e produced 
from xonderground mines . 
4 . 9 . 4 METHANE : Methane i s an impor tan t i n d u s t r i a l compound 
t h a t makes up a l a r g e p a r t of n a t u r a l g a s . I t i s formed when 
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p l a n t s decay in p laces where t he r e i s very l i t t l e a i r . 
Methane i s often ca l led marsh gas because i t i s found around 
stagnant water and swaraps. I t iS also t h e chief substance in 
f i r e datjip, a gas t ha t causes ser ious ejqjlosions in mines. 
Mixture of methane with a i r , oxygen or chlor ine are explosive. 
4 . 9 . 5 MERCURY : Mercury i s a s i lve r metal, i s one of t h e 
chemical elements. Mercury in t h e environment i s hazardous 
chief ly because i t s poisonous compounds have been found in 
p l an t s and animals t ha t people used for food. Sc i en t i s t s 
have discovered poisonous mercury compounds in such foods 
as eggs, f i sh , grain, and meat, 
4 .9 .6 ACID RAIN : Acid ra in i s a popular terra for ra in, snow, 
se lec t or other p r e c i p i t a t i o n t h a t has been pol lu ted by such 
acids as sulphuric acid and n i t r i c acid. These acids are 
formed when water vapor in t he a i r r eac t s with cer ta in 
chemical compounds given off by automobiles, f ac to r ies , 
power p lan t s , and other sources t ha t burn such fuels as 
Coal, gasol ine, and o i l . Common acid-forming compounds 
include sulphur dioxide and ni t rogen oxides . In addition, 
ac id ic gases and p a r t i c l e s in t he atmosphere may reach the 
earth during per iods when i t i s not ra in ing . These dry 
substances are also s ign i f ican t acid po l l u t an t s s c i e n t i s t s 
use the term acid deposition to re fer t o both wet and dry 
acid po l lu t ion tha t f a l l s to t h e ea r th . Acid deposition 
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has po l lu ted thousands of lakes, r i v e r s , and streams, k i l l i n g 
f i sh and other aquatic l i f e * Some s c i e n t i s t s be l i eve t h a t 
acid deposit ion may also damage bui ld ings , br idges , s ta tues , 
crops, fo re s t s , and so i t . Acid deposit ion occurs over 
l a rge areas of eastern North Anerica, and sca t te red loca t ions 
elsewhere. 
Deposition of acid p o l l u t a n t s can be reduced by l imi t ing 
t h e amount of sulphur and ni trogen compounds re leased in to t h e 
a i r . For example, several types of devices have also been 
developed t o remove sulphur and nitrogen compounds from 
emissions from indus t r i a l snaoke s tacks . 
4 .9 .7 AEROSOL : Aerosol i s a mixture of extremely small 
p a r t i c l e s and gas. The p a r t i c l e s may be l i q u i d drople ts or 
t i n y b i t s of sol id mate r i a l . They are suspended (dis t r ibuted) 
throughout t h e gas . Cloud and fog are aerosols t h a t occur 
n a t u r a l l y . S^ray cans of such manufactured products as 
deodorant and ha i r spray produce aerosols whai used. 
Fine so l id p a r t i c l e s and moisture constant ly enter 
t h e e a r t h ' s atmosphere, producing atmospljeric aerosols . The 
sol id p a r t i c l e include soi l and coal dust, anoke and pol len . 
Atmospheric aerosols con t r ibu te t o a i r po l lu t ion . 
4 .9 .8 SMOKE : Smoke cause 10-15% of a i r po l lu t ion . Smoke i s 
produced by t h e burning of coal and mineral o i l s . Smoke 
conta ins var ious gases carbon dioxide, carbonraonoxide, 
ni t rogen oxides . 
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5. EFFECTS QF AIR POLLUTION 
Air p o l l u t i o n may b e def ined as a c o n d i t i o n vAiich i s 
l i k e l y t o cause adverse e f f e c t s i n man o r h i s p o s s e s s i o n s . 
The untoward consequences of a tmospher ic p o l l u t i o n cover a 
very wide spectrum ranging from m a t e r i a l damage t o pe r sona l 
discomfort and i l l n e s s . 
One of t h e d i f f i c u l t i e s i n coping with a i r p o l l u t i o n 
l i e s i n t h e v a r i e t y of i t s e f f e c t s on p e o p l e . A farmer i s 
most i n t e r e s t e d i n i t s e f f ec t on h i s c r o p s ; a housewife 
w i l l complain t h a t d i r t and soot s o i l s c l o t h i n g and 
f u r n i t u r e ; a t r a v e l l e r may ge t inconvenienced by low 
a t m o ^ h e r i c v i s i b i l i t y ; a l a r g e segment of t h e genera l 
p u b l i c i s concerned with t h e p o s s i b l e h e a l t h e f f e c t s of 
p o l l u t e d a i r . 
The gaseous and p a r t i c u l a t e m a t e r i a l s added t o t h e 
atmosphere by t h e a c t i v i t i e s of man a r e regarded t o be 
p o l l u t a n t when t h e i r c o n c e n t r a t i o n s have been s u f f i c i e n t 
t o produce harmful e f f e c t s . 
The a s s o c i a t i o n between e f f e c t s and p o l l u t a n t concen-
t r a t i o n s - a i r p o l l u t i o n c r i t e r i a h a s been n o t c l e a r cut 
because of t h e immense numberof v a r i a b l e s invo lved . 
After formation/ a i r p o l l u t a n t s ge t emi t t ed t o t h e 
atmosphere and d i s p e r s e d . Once mixed with t h e a i r , some a i r 
p o l l u t a n t s , l i k e t h e i n e r t f l u o r i n a t e d hydrocarbons used 
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i n ae roso l sp rays , p e r s i s t u n a l t e r e d and become mixed through-
out t h e atmosphere where they p o t e n t i a l l y have a g loba l 
i n f l u e n c e . The mix of p o l l u t a n t i n t h e a i r i s never a 
c o n s t a n t or a s imple one and t h e damage obse rved in a 
p a r t i c u l a r s i t u a t i o n h a s been o f t e n t h e r e s u l t of more than 
one p o l l u t a n t a c t i n g t o g e t h e r . 
In format ion about e f f e c t s can e i t h e r b e o b t a i n e d where 
t h e e f f e c t s t a k e p l a c e , i n t h e f i e l d , or i n a l a b o r a t o r y 
under c o n t r o l l e d c o n d i t i o n s , 
5 .1 CX)MMON EFFECTS OF AIR POLLUTION 
The most common e f f e c t s of a i r p o l l u t i o n have been 
v i s i b i l i t y r e d u c t i o n , economic damage t o p r o p e r t y , annoyance 
t o human s e r i e s , damage t o h e a l t h and s u b s t a n t i v e changes in 
t h e ecology of t h e n a t u r a l environment. We'will d i s c u s s t h e s e 
e f f e c t s one by one . 
5 . 1 . 1 LOSS OF CLARITY OF THE ATMOSPHERE; Communities i n which 
smoke and co loured plumes predominate have been c h a r a c t e r i z e d 
by o v e r a l l darkening of t h e sky. Many y e a r s ago t h e obse rva -
t i o n of s u n l i g h t i n c e r t a i n c i t i e s was a t t i m e s so i n t e n s e 
t h a t i t become necessary t o t u r n on s t r e e t and homel igh ts 
i n t h e middle of t h e day. A g e n e r a l i z e d , l i g h t co loured 
h a z i n e s s h a s been f r equen t l y encountered i n t h e v i c i n i t y 
of l a r g e u n c o n t r o l l e d sources such as pu lp m i l l s , a spha l t 
b a t c h i n g p l a n t s , aluminium r e f i n e r i e s and cement p l a n t s . 
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The reduced v i s i b i l i t y which i s experienced in Los 
Angles i s well known. Res t r ic t ion of v i s i b i l i t y has been 
t h e most widely noticed and probably l e a s t xinderstood of 
a l l e f fec ts of a i r po l lu t ion . Smoke and dust clouds t ha t 
are suf f ic ien t ly dense t o darken the sky wil l obviously 
l imi t v i s i b i l i t y . 
The d i f f i cu l t problem with respect t o v i s i b i l i t y 
r e s t r i c t i o n has been the determination of whether or not/ 
i t has been independent of na tura l phenomena, i . e . fog and 
desert or mountain haze combination e f fec ts such as London's 
smog (smoke and fog) Denver's smaze (smoke and haze), Ei 
Paso ' s smust (smoke and dust) confound t h e i s s u e . 
5,1.2 SAFETY HAZARD : The decrease of v i s i b i l i t y during 
per iods of high a i r po l lu t ion can give r i s e to severe hazards 
t o navigat ion. 
A, LAND; Multi-Car accidents have occured on f ree ways and 
express ways in big c i t i e s as a r e s u l t of poor v i s i b i l i t y 
caused by a combination of smoke and fog. In other inc idents 
condensed water vapour from cooling towers has dr i f ted across 
a nearby high way and caused automobile accidents , Leves 
were l o s t in both types of accidents . 
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B, AIR : Airport located in l a rge metropolitan areas are 
experiencing increasing d i f f i c u l t i e s with handling of a i r 
c ra f t t r a f f i c during periods of so-cal led "smoke and haze". 
In addit ion t o t h e added hazard of mid air c o l l i s i o n s , 
such condit ions, such condi t ions of reduced v i s i b i l i t y 
causes economic l o s s from increased consuinption of fuel and 
from missed i n t e r f l igh t connections, as well as inconvenience 
t o t r a v e l l e r s and a i r l i n e s personnel . 
5.1.3 ECX)N0MIC LOSS : Many adverse consequences of a i r 
po l lu t ion may be d i r ec t ly or i n d i r e c t l y measured in terms 
of monetary l o s s . 
A. SOILING : High l e v e l s of smoke, soot and other p a r t i c u l a t e s 
tend to increase the r a t e of so i l ing of c lo thes , house fu rn i -
shings, displayed merchandise, and i n t e r i o r surfaces l i k e 
walls and c e i l i n g s . The added expense of frequent cleaning 
and repaint ing represents t he increased cost of l iv ing in a 
po l lu ted area. 
B. DAMAGE TO VEiGEr/fflOH : I t i s recognised tha t p l an t s are 
among the most s ens i t ive receptors of a i r po l lu t ion . The type 
and f ac to r s severi ty of damage has been found t o depend on a 
nxirriber 06 including species s e n s i t i v i t y , type of contaminant 
involved, concentrat ions and time of exposure, and other 
environmental and hor izonta l f a c to r s . 
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The cost of danage to vegetat ion in t h e world has 
been measured in terms of hundreds of mi l l ions of do l la r s 
annually and appears to be r i s i n g every year . 
C. DAMA3E TO LIVESTOCK : Animals who graze in t he v i c i n i t y 
of ce r ta in po l lu t ion sources can suffer severe injury and 
death. Ca t t l e can be able to ingest suf f ic ien t quan t i t i e s 
of f luor ine from contaminated vegeta t ion surrounding copper 
smelters or phosphate f e r t i l i z e r planfes to develop f l u o r i s i s . 
Sheep in t h e v i c i n i t y of copper smelters are having 
ingested f a t a l quan t i t i e s of a r sen ic . The l o s s of product-
i v i t y or death of t he l ives tock has been a ser ious economic 
l o s s to t h e farmer. 
5,1,4 OBJECTIONABLE QIQURS : One of t he most frequent causes 
of Complaints of a i r pol lu t ion has been t h e occurrence of 
obnoxious odours. Among t h e common sources and contaminants 
have been : 
A. KRAFT PULP MILLS; Mercaptan, hydrogen sulphide, 
dimethyl sulphide and dimethyl disulphide. 
B. DIESEL EXHAUST : Combination of combination products 
including gaseous and p a r t i c u l a t e mat ter . 
C. SEWAGE TREM?MENT PLANTS : Hydrogen s u l p h i d e . 
D. CHEMICAL PLANTS : Hydrogen sulphide, phenols, oranics 
such as acry la tes , s tyrene and butadiene. 
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E:^>osure t o t h e above t y p e of cdr p o l l u t i o n g e n e r a l l y 
causes , no p h y s i c a l o r m a t e r i a l , and t h e r e f o r e r e p r e s e n t s 
p r i n c i p a l l y an i n s u l t s t o t h e s e n s e s . 
5 . 1 .5 PERSONAL DISCOMFORT : One of t h e most manifes t e f f e c t s 
of Los Angles Saog h a s been eye i r r i t a t i o n . During p e r i o d s 
of moderate t o heavy smog, l a r g e p e r c e n t a g e s of t h e popu la t ion 
have been a f f e c t e d by lachrymat ion and eye i r r i t a t i o n . These 
p e r i o d s may occur as o f t en as 150 days per y e a r . Many p e r s o n s 
a l s o compla in t s of i r r i t a t i o n of nose and r e s p i r a t i o n system. 
I n d i v i d u a l s with p r e - e x i s t i n g c o n d i t i o n s of asthma, 
b r o n c h i t i s and s i n u s i t i s appear t o b e more g r e a t l y a f f ec t ed 
t han o t h e r s . 
5 .1 .6 HEALTH HAZARD :The e f f e c t s of a i r p o l l u t i o n on human 
h e a l t h could b e d iv ided i n t o tWoc - gene ra l c a t e g o r i e s . 
A. SHORT TERM EFFECTS : 
These c o n s i s t s of i n t e r f e r e n c e with normal bod i ly 
f u n c t i o n s . E^qxjsure t o carbon monoxide may impair Ixang 
v e n t i l a t i o n by reducing theoxygen t r a n s p o r t c a p a c i t y of 
t h e b l o o d . The ne t r e s u l t may b e r e d u c t i o n in v i s u a l a cu i ty 
o r an i n c r e a s e i n r e a c t i o n t i m e . Sulphur d iox ide on t h e 
o t h e r hand can cause i n c r e a s e d a i r way r e s i s t a n c e and 
p a r t i a l c i l i a r y p a r a l y s i s . 
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B, ACUTE ILLNESS AND DEATH : 
A number of d ramat ic ep i sodes have occured i n vAiich 
d e a t h s r e s u l t e d In man and animals dur ing p e r i o d s of i n t e n s e 
a i r p o l l u t i o n , 
5,aj.7 EOOSYaCEM CHANGES : Not a l l of t h e e f f e c t s of a i r 
p o l l u t i o n emiss ions have been as drsBnatic and i n s t a n t l y 
d i s c e r n i b l e as t h e ep i sodes which have occured i n Ebnora, 
London, and t h e Menus v a l l e y . Some e f f e c t s may occur red 
and r e s u l t from a s e r i e s of changes induced in t h e env i ron-
ment of t h e i n i t i a l i>ol lut ion emiss ion . 
For example/ s torms, c loud fo rmat ions and i n c r e a s e d 
r a i n f a l l i n a r e a s down wind from l a r g e p o l l u t i o n s&urces now 
seem t o b e well documaited. 
The s t u d i e s s eve ra l t h a t p o l l u t i o n emiss ions from a 
v a r i e t y of community sources a r e r e s u l t i n g in i n c r e a s e d 
r a i n f a l l and storm a c t i v i t y i n a r e a s downward from l a r g e 
n e b r o p o l i t a n a r e a s . 
I n c r e a s e s i n a tmospher ic burdens of ca rbondiox ide 
a l so Could g i v e r i s e t o g l o b a l c l i m a t o l o g i c changes bu t i n 
t h e d i r e c t i o n of h ighe r , r a t h e r t han lower, mean t empera tu re s . 
The carbon d iox ide molecule h a s been a b l e t o absorb thermal 
energy t h a t o t h e r w i s e would r a d i a t e outward from t h e e a r t h 
and i n t o o u t e r space . 
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5.1 ,8 ECONOMIC AND POLITICS : Much of what h a s been s a i d 
t h u s f a r Concerning a i r p o l l u t i o n emiss ions and e f f e c t s h a s 
been c a s t i n gene ra l te rms c o n t r o l a c t i v i t i e s , however, must 
b e most s p e c i f i c 
The economic intpact of an a i r p o l l u t i o n r u l e o r r e g u l a -
t i o n l i e s on t h e person r e s p o n s i b l e for t h e emission. 
5.2 INERT MATERIALS : 
Air p o l l u t i o n damages i n e r t m a t e r i a l s c h i e f l y by 
c o r r o s i o n of me ta l s , presumably from a c i d compounds i n 
p o l l u t e d a tmospheres . The roost impor tan t ac id forming p o l l u t a n t 
h a s been sulphur d iox ide (SOj) . I t g e t s r e l e a s e d i n g r e a t e s t 
q u a n t i t i e s by t h e combustion of sulphur burn ing f u e l s . In t h e 
p r e s e n c e of oxygen, sulphur d i o x i d e i s slowly convented t o 
s u l p h e r e d i o x i d e (So3), which in t u r n , may r e a c t with 
m o i s t u r e i n t h e a i r t o form s u l p h u r i c a c i d . Deposi t ion of 
t h i s ac id on t h e metal p a r t s of b u i l d i n g r o o f s , caves , 
downspouts, and o t h e r metal equipment causes a c o n s i d e r a b l e 
l o s s from atmospheric c o r r o s i o n in most urban communities. 
Air p o l l u t a n t s a r e having a d e l e t e r i o u s e f f ec t on m a t e r i a l s , 
s tone , pump work, s t a i n e d g l a s s , f i b r e m a t e r i a l and o t h e r s . 
The s o i l i n g e f f ec t of p a r t i c u l a t e can b e seen i n i n d u s t r i a l 
c i t i e s where b u i l d i n g s of l i g h t co loured s t ones and b r i c k s 
soon t a k e on t h e c h a r a c t e r i s t i c b lack c o l o u r . The e ros ion 
of t h e s tone work on b u i l d i n g s of g r e a t h i s t o r i c and 
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a r c h i t e c t u r a l v a l u e ( e . g . Taj Mahal) i s very s e r i o u s indeed . 
Other r e s u l t s of a i r p o l l u t i o n i n c l u d e s t h e f a s t e r 
d e t e r i o r a t i o n of c l o t h i n g , c u r t a i n s and wood, t h e co r ros ion 
of m e t a l s and t h e s o i l i n g and subsequent c rack ing of p a i n t -
work. 
The r a p i d d e t e r i o r a t i o n of rubber ac ted on by ozone 
can b e e a s i l y demonstrated i n t h e l a b o r a t o r y . 
S i l v e r ware t a r n i s h e s r a p i d l y due t o hydrogen su lph ide 
and sulphur d i o x i d e i n i n d u s t r i a l c i t i e s . 
The paper and l e a t h e r m a t e r i a l s absorb sulphur d iox ide 
and p o l l u t a n t s t o weaken o r e m b r i t t l e . 
F a b r i c s and dyes a r e a f f e c t e d by p a r t i c u l a t e ma t t e r , 
a c i d i c g a s e s CsoJ as well as o x i d a n t s (oz, NOj, PAN) sulphur 
d i o x i d e h a s been t h e most d e t r i m e n t a l p o l l u t a n t i n t h e 
t o r r o s i o n of m e t a l s ; t h e h ighe r t h e ambient sulphur d iox ide 
c o n c e n t r a t i o n in an urban a rea , t h e h igh t h e co r ro s ion 
r a t e . 
5,3 POLLUTION ON VBSET/glON : 
The p l a n t s a f f ec t t h e i r environment by u t i l i z i n g 
CO2 and e m i t t i n g oxygen dur ing t h e p r o c e s s of p h o t o -
s y n t h e s i s . IXiring hour s of da rkness t h e p r o c e s s g e t s 
r e v e r s e d and p l a n t s u s e oxygen i n t h e o x i d a t i o n of t h e i r 
s t o r e d food r e s e r v e s . Carbon d iox ide i s g iven off as a 
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waste product in t h i s process of i n t e rna l r e sp i r a t i on , 
Geo chemists have eiqjressed concern t h a t man has been now 
l i b e r a t i n g stored 002 ^ ^ r a t e fas te r than the vege ta t ive 
cover of our ear th can "f ix" i t . The r e su l t of such an 
imbalance" would cause an increased green house effect with 
a consequent increase in surface temperatures. 
The a i r po l l u t an t s combine with vegetat ion reveals 
t h a t p l a n t s are removing these substances from a i r and haice 
act as na tura l a i r cleaning devices. 
Atmospheric contaminants associated with plant damage 
are most commonly gases but examples of both p a r t i c u l a t e and 
solxiblized mater ia l s e x i s t . 
The acute t ox ic e f fec ts of some a i r po l lu t an t s , 
especia l ly sulphur dioxide, on p l an t s in t he v i c i n i t y of 
non-ferrous smelters roas t ing sulphide o res have been known 
for a long t ime. 
Air po l lu t ion has been found to affect p l an t s to 
varying degrees. At t he lowest l eve l s , i . e . below t h e 'H:hre-
shod" t h e r e has been no effect or Sven gradual changes in 
t h e composition of t he plant community. Plants t ake up a i r 
p o l l u t a n t s e i the r d i r ec t ly , through interchange of gases 
with the atmosphere, or through t h e moisture taken up from 
the s o i l . More d i rec t has been the entry of gaseous po l lu t an t s 
in to t he p l a n t s through open stomata on t h e underside of the 
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plants . These have been active in the exchange of gases -
oXFgen, water vapour and carbon dioxide - with the surrounding 
atmosphere. Gaseous air jjollutants after entering the plant 
t i ssue , are able to dissolve in the enter cellular water. The 
resulting acid (if i t i s an acidic pollutant) then attacks 
the cell structure within the leaf. This i s Why easily soluble 
air pollutants sulphur dioxide, hydrochloric and hydrofluoric 
acids, e tc . are the most toxic . 
Solid par t ic les have been less toxic to the plant, as 
they are deposited on the hard, wa>y upper surface of the 
leaves. They dissolve in moisture deposited on the surface 
and enter the plant in ter ior through the stomata or through 
damaged sections on the leaf surface. Hence solid air 
pollutants tend to localize thei r affect and do not harm 
the whole leaf structure to the same extend as gaseous 
pol lutants . Of course, solid pollutants can enter the 
food chair i f thei r carr iers have been consumed by animals, 
A ^ e c i f i c type of plant damage has been caused by 
the drifting spray of weed - k i l l ing solution. Cases have 
been reported where these sprays have drifted several and 
then damaged. Vegetation severely. In one report, dust from 
r i ce f ie ld sprayed was subsequently blower into a f ield 15 
to 20 miles away and caused considerable injury to a cotton 
crop. 
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NMTURE OF PLANT INJURIES 
The n a t u r e of i n j u r i e s t o p l a n t s by v a r i o u s p o l l u t a n t s 
cou ld b e Convenient ly d iv ided i n t o tw© c a t e g o r i e s of : 
1) Visible effects, and 
2) Suppression growth. 
Both t 3 ^ e s of damage cou ld b e d i f f i c u l t t o a s s e s s 
p a r t i c u l a r l y under n a t u r a l c o n d i t i o n s . The former ca tegory 
needs an exper ienced p l a n t p a t h o l o g i s t fo r e v a l u a t i o n i but 
problems s t i l l e x i s t , even for t h e p r o f e s s i o n a l , i n d i s t i n -
gu i sh ing c e r t a i n t y p e s of a i r p o l l u t i o n damage from e f f e c t s 
produced by p a r t i c u l a r d i s e a s e s and by combinat ions of 
n a t u r a l changes i n t h e environment. Suppression of growth 
h a s been very d i f f i c u l t t o a s s e s s i n any bu t l a b o r a t o r y and 
green house s t u d i e s due t o t h e l a r g e nturiber of v a r i a b l e s 
a f f e c t i n g p l a n t growth i n t h e n a t u r a l environment. 
EFFECTS OF INDlVIIXFAL PQLLUtANTS ON PLANTS 
The most f r e q u e n t l y encoxintered a i r con-fearainants t o x i c 
t o v e g e t a t i o n halve been sulphur d ioxide ,hydrogen f l u o r i d e , 
c h l o r i n e , hydrogen c h l o r i d e , n i t r o g e n o x i d e s , Hydrogin 
c u l p h i d e ammonia, hydrogen cyanide , mercury vapour, e thy lene , 
sp rays of weed k i l l e r s , and c o n s t i t u e n t s of photochennical 
smog. 
The n a t u r e of t h e damage h a s been found t o vary with 
t h e t o x i c a n t , b u t i s u s u a l l y some form of c h l o r o t i c marking 
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(d i sappea rance of green co lou r ) / bounding, o r s i l v e r i n g , o r 
b ronz ing of t h e unde r s ide of t h e l e a f . 
The ex t en t of damage t o an i n d i v i d u a l p l a n t i s a l s o 
dependent on many f a c t o r s , e . g . t h e p o l l u t a n t , t y p e of s o i l , 
r e l a t i v e humidi ty , araoxint and t y p e of p l a n t food a v a i l a b l e 
s t a g e of growth, c o n c e n t r a t i o n of t h e p o l l u t a n t , t ime of 
e:q>osure, and amoxont of l i g h t . 
SULPHURDIOXIDE : 
T h i s gas , on e n t e r i n g t h e i n t e r c e l l u l a r t i s s u e , r e a c t s 
wi th water t o g i v e s u l p h i t e i o n s . These ate 30 t i m e s a s 
d e s t r u c t i v e as s u l p h a t e i o n s . I n i t i a l ssroptoms have been a 
darkening of t h e a f f ec t ed p a r t s of t h e fol lowed by i n t e r n a l 
b r e a k down of t h e c e l l and dry ing out t o whi te , dead t i s s u e . 
Widespread damage t o l e a v e s can cause them t o drop of f . The 
modera te ly s e n s i t i v e s p e c i e s , however, i n c l u d e many common 
commercial p l a n t s - wheat, l u c e r n e , c l o v e r , beans , l e t t u c e , 
f r u i t t r e e s e t c whereas t h e h a r d i e r s p e c i e s such as c e r t a i n 
t r e e s . 
OZONE : 
Ozone, one of t h e major components of photochemical 
smog* p e r s i s t s over a c o n s i d e r a b l e p a r t of t h e day. Ozone 
p ^ s e s i n t o t h e p l a n t l ea f and a t t a c k s t h e p a l i s a d e c e l l s . 
Because of t h i s t h e ch lo rophy l l g e t s des t royed, t h e r a t e of 
p h o t o s y n t h e s i s i s lowered, and t h e r e s p i r a t i o n r a t e i s 
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a f f e c t e d . The upper c e l l s t e n d t o remain i n t a c t and appear 
h e a l t h y , a l though t h e i n n e r c e l l s have been s e r i o u s l y damaged. 
The damage f i n a l l y appears a s dark co loured d o t s or d i s c o l -
ou red a r e a s , 
NITROGEN DIOXIDE 
I t h a s been found t o s i m i l a r t o su lphur d iox ide Ni t rogen 
d i o x i d e a f f e c t s p l a n t s on du l l o r cloudy days more than one 
b r i g h t days, which may b e because l i g h t p r o d u c t s an enzurae 
r e a c t i o n i n t h e p l a n t , reducing t h e n i t r i t e t o ammonia, 
which i s a n u t r i e n t . 
HEAVY METALS 
The heavy m e t a l s - l ead , cadmium and zinc - a l l i n f l u e n c e 
p l a n t growth. Zinc and cadmium have been more t o x i c than l e a d . 
F r u i t t r e e s have been e s p e c i a l l y s e n s i t i v e t o z inc , and plums 
a r e more a f f e c t e d than app les o r p e a r s . 
FLOURIDES 
F l o u r i d e and i n p a r t i c u l a r hydrogen f l o u r i d e have 
been found t o damage p l a n t s i n e x c e p t i o n a l l y low c o n c e n t r a -
t i o n s of t h e o r d e r of 0 ,001 ppm. The gas i s e a s i l y s l u b l e 
and ac id bu rns s e n s i t i v e t i s s u e , damaging t h e c e l l s . The 
l e a v e s then t u r n born o r l i g h t t a n and a f t e r some days h o l e s 
a a v e l o p . Some s p e c i e s of p i n e and f i r e a re very s e n s i t i v e 
and t h e i r n e e d l e s change co lour as t h e f l o u r i d e accumlate . 
F l o u r i d e s a r e ab l e t o accumulate i n goas se s and v e g e t c b l e s . 
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5,4 AIR POLLUTION ON ANIMALS 
Lead compounds from automobile e:diausts ge t depos i t ed 
near t o roads , a l though t h e c o n c e n t r a t i o n s found i n v e g e t a t i o n 
have been much smaller t han t h o s e near s m e l t e r s , and have so 
f a r beffli measured as below t h e accepted t h r e s h o l d fo r t o x t t y 
t o an imals . 
The s i g n s of heavy metal po i son ing have been d iarshoea , 
anaemia and s t i f f n e s s . For a r s e n i c po i son ing t h e animals have 
been d i s p l a y i n g t h i r s t , vomit and have g a E l i c b r e a t h . 
F l o u r o s i s has been a more widespread problem, which 
a f f e c t s numinants , e s p e c i a l l y da i ry cows. 
Heavy m e t a l s o n / i n v e g e t a t i o n and water have been made 
and c o n t i n u e t o b e t o x i c t o animals and f i s h . 
C a t t l e feed ing on herbage having 25-50 mgAg lead 
develop e x c i t a b l e j e r k i n g of muscles , f r o t h i n g at t h e mouth 
g r i n d i n g of t e e t h , and p a r a l y s i s of t h e l a r y n x muscles , 
a " r o a r i n g " n o i s e i s caused by t h e p a r a l y s i s of t h e muscles 
i n t h e r o a t and neck . 
Mercury in f i s h was r e c e n t l y found i n wa te r s i n t h e 
Uni t ed S t a t e s and Canada. 
5. 5 MAN 
E f f e c t s of a i r p o l l u t i o n on man^are v a r i e d when people 
b r e a t h e p o l l u t e d a i r , t h e i m p u r i t i e s o f t en remain i n t h e i r 
l u n g s . These i m p u r i t i e s can worsen such r e s p i r a t o r y a i l m e n t s 
aS asthma, b r o n c h i t i s , and pulmonary Einphysena. Labora tory 
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t e s t s have a s s o c i a t e d with formation of cancer , pneumonia, 
and erophysema. 
CHRONIC BRONCHITIS 
A c l i n i c a l d i so rde r c h a r a c t e r i z e d by exces s ive mucous 
s e c r e t i o n in t h e b r o n c h i a l t r e e . I t could b e manifes ted by 
o r r e c u r r e n t coughing a s s o c i a t e d with d i s c h a r g e of mucous 
from t h e pulmonary t r a c t , 
ASTHMA 
A d i s e a s e i n v*iich t h e t r a c h e a and b ronch i esdiibit an 
i n c r e a s e d r e s p o n s i v e n e s s t o v a r i o u s s t i m u l i as mani fes ted by 
a widespread narrowing of t h e a i r ways. 
PULMONARY EMPHYSEMA 
An abnormal enlargement of t h e a l v e o l i accompanied by 
des t ruc t ive changes of t h e alveolar walls . When carbon 
dioxide i s inhaled, i t d isplaces t h e xoygen in t he blood and 
reduces t he ai^unt of oscygen ca r r i ed t o t h e body t i s s u e s . 
At l e v e l s comnonly found in c i ty a i r , mental performances 
can be dulled and reac t ions of even the hea l th i e s t persons 
can be slowed, making them more to accidents . The gas i s 
bel ieved to impose an extra burden on those already suffering 
from anemia, diseases of the hear t and blood vesse l s , chronic 
lung condi t ions and over ac t ive thyro id . Sulphur oxides can 
cause temperary anc^erraanent injury to the respi ra tory system, 
i r r i t a t i n g t he upper resp i ra to ry t r a c t and lung t i s s u e . 
Photochemical oxidants r e s u l t s in eye, nose and th rea t i r r i t a -
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t i o n s and s tudies i nd i ca t e t ha t nitrogen oxides are harmful 
t o hxMlian hea l th specia l ly increasing c h i l d r e n ' s suscep t ib i l i ty 
t o f l e e . 
In London, din 19 52, about 4000 people died on respi ra tory 
diseases during a '•Keller smog", ^ t o t a l of more than 600 people 
died as a r e s u l t of thermal invers ions t h a t occured in NewYrok 
c i t y in 19 53 and 1963. 
C iga re t t e smol<ing i s t h e p r inc ipa l cause of lung cancer. 
Cigare t te smoking aloo causes or helps t o cause other cancers, 
including cancers of t h e mouth and pharynx; larynx; t rachea, 
esophagus, pancreas, kidney, bladder and cervix . 
Some i n d u s t r i a l chemicals c rea te a cancer hazard for 
people who vt>rk with them. Such chemicals include an i l ine dyes, 
arsenic , asbestos, chromium and i ron compounds, lead, nickel , 
vinyl ch lor ide and ce r t a in products of coal , l i g n i t e , o i l shale 
and petroleum. 
Lead has been the most prevalent heavy metal pol lu tant 
in t he atmosphere, and apart from a fSw lead associated 
i n d u s t r i e s of local importance. The acute ef fec ts of lead 
poisoning on human have been i r r i t a b i l i t y , motor nerve 
pa ra lys i s , anaemia, miscarraige, and in chi ldren defects of 
t h e nervous system including mental re ta rda t ion and atropy 
of t h e opt ic nerve. 
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Carbon inonoxide h a s been t h e one p o l l u t a n t which 
produces a change in human phys io logy t h a t can be d i r e c t l y 
r e l a t e d t o t h e c o n c e n t r a t i o n t o which t h e sub jec t was 
exposed. Death t a k e p l a c e i n humans exposed t o concen t r a t ions^ 
of around 1000 ppm, cor responding t o b lood l e v e l s of 60 percen t 
CoHb. 
Hydrogen su lph ide cause harm t o t h e surrounding popu la -
t i o n l i k e Bhopal . I t c ause s i r r i t a t i o n a t 5 ppm, headache and 
nausea a t 10 ppm, and immediate p a r a l y s i s and death at 100 ppm, 
i t i s t h e r e f o r e , as t o x i c atid a s dangerous as Hydrogen cyn ide 
(HcN). 
C h l o r i n e a t t a c k s t h e t i s s u e of nose , t h r o a t and l ungs . 
I t s pungent odour a l lows easy d e t e c t i o n which should not be 
i g n o r e d . Because 30 ppm i n a i r cause coughing and h ighe r 
c o n c e n t r a t i o n s a r e q u i t e dangerous . 
6 . CONTROL s 
P o l l u t i o n c o n t r o l c o n s i s t s of t h e l e g a l , i n s t i t u t i o n a l , 
s c i e n t i f i c , and t e c h n o l o g i c a l ar rangements e s t a b l i s h e d t o 
avoid or m i t i g a t e such excesses i n t h e environment. I t can 
b e accomplished by con t a in ing p o l l u t a n t s a t t h e source, by 
dev i s ing new t e c h n o l o g i e s of manufacture t h a t e l i m i n a t e o r 
reduce p o l l u t a n t s , and by r e u s i n g ( recyc l ing) m a t e r i a l s and 
commodities through r e p r o c e s s i n g and r e s o u r c e r ecovery . 
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Air p o l l u t a n t s have been general ly present in 4ui te 
low concentrat ions in l a rge volumes of an i n e r t c a r r i e r gas. 
After dispersion in the atmosphere they get fur ther d i lu ted 
and so i t becomes essen t ia l t ha t they are control led before 
emissions at , or as c lose as poss ible , to t he source. 
One method of con t ro l l i ng a i r po l lu t ion has been 
changing t h e method of p lant operat ion, or changing t h e raw 
ma te r i a l s used in t h e process, to remove or reduce po l lu t ion . 
Hor ins tance, gas i s used as a combustion fu l l ins tead of 
coal or d i s t i l l a t e or charging the combustion process to 
produce l e s s carbon monoxide. 
If t h e control measures economically avai lable have 
been not suff ic ient to reduce atmospheric concentrat ions to 
' s a f e ' l eve l s , then i t may be necessary to stop production 
a l toge ther . 
Removal of po l l u t an t s from an emission give r i s e t o 
two qui te separate problems, depending on whether t he 
po l lu tan t has been gaseous or p a r t i c u l a t e . Whereas p a r t i c l e s 
can be acted on by a whole range of physical forces including 
g rav i t a t i ona l and e l e c t r o s t a t i c , gases have been homogeneous 
With t he c a r r i e r gas and can only be removed by diffusion to 
con t ro l l ed surfaces vAiere they have been p re f e r en t i a l l y 
adsorbed or absorbed or in some cases, chemically changed 
t o a l e s s noxious product. 
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Almost any c o n t r o l dev ice h a s t h e c a p a b i l i t y of removing 
b o t h p a r t i c u l a t e and gaseous p o l l u t a n t s i f v a r i a t i o n s i n t h e 
p r o c e s s o r c o n t r o l system a r e cons ide red . For example, v a r i a -
t i o n s i n p r o c e s s o p e r a t i n g c o n d i t i o n s can a l t e r t y p e and/or 
q u a n t i t y of emiss ions , a d d i t i o n s of chemica ls can be ab l e t o 
conver t g a s e s t o p a r t i c l e s ; any of t empe ra tu r e , p r e s s u r e o r 
c o n c e n t r a t i o n v a r i a t i o n s can a l t e r p a r t i c l e s t o g a s e s ; l i q u i d 
i r r i g a t i o n of a dry p a r t i c l e c o l l e c t o r can enable ±t t o r«nove 
g a s e s a l s o , and p a r t i c l e agglomerat ion ancl/or e l e c t r o s t a t i c 
enhancement can improve t h e e f f i c i e n c y of low-energy p a r t i c l e 
c o l l e c t o r s . 
The mechanisms used i n p o l l u t i o n c o n t r o l dev ices can be 
l i k e n e d t o t h e f o r c e s of n a t u r e ; wind (cyc lones and f i l t e r s ) ; 
l i g h t e n i n g ( e l e c t r o s t a t i c p r e c i p a t a t o r s ) ; p r e c i p i t a t i o n (wet 
s c r u b b e r s ) ; and f i r e (combustion sys tems) , 
6 . 1 OONTROL OF GASEOUS POLLUTANTS : 
For gaseous p o l l u t a n t s t o b e c o n t r o l l e d they could be 
removed from t h e i r gaseous invironment t o e i t h e r a l i q u i d or 
s o l i d s u r f a c e , where they have been p r e f e r e n t i a l l y r e t a i n e d , 
o r when they r e a c t t o form a n o n - p o l l u t e d s p e c i e s or a s p e c i e s 
t h a t i s more r e a d i l y removed than t h e o r i g i n a l contaminant . 
The p r o c e s s e s used have been v a r i a t i o n s of t h e methods used 
fo r c o l l e c t i n g g a s e s with c o n c e n t r a t i o n , i . e . absorp t ion i n t o 
a l i q u i d ( sc rub l ing) and adsorp t ion i n t o a s o l i d su r face with 
o r without r e a c t i o n . 
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6 .1 .1 GAS ABSORPTION IN LIQUIDS : Gas absorption in a l iquid, 
which takes p lace in t he scrubbing process^ has been a s tan-
dard chemical engineering u n i t operation, which has been 
t echn ica l ly developed. Gaseous po l l u t an t s present in moderate 
concentrat ions, down to about 0 .1 percent by volume, could be 
handled effect ively by l iqu id scrubbers as long as su i tab le 
absorbing l iqu id has been ava i lab le , Scrubbling l iqu ids 
include water for ammonia and hydrochloric acid gas, sulphuric 
acid for ammonia, methyl and ethyl amine solut ions and lime 
water s l u r r i e s for sulphuric acid, and many o the r s . The 
co l lec ted gases, in a ntimber of examples given above, have 
been general ly s t r ipped from the l iqu id phase with steam or by 
d i rec t heating, and further t r ea t ed , now as a more concentrated 
product, by a secondary proeess . The removal of hydrogen 
sulphide from natura l gas and petroleum ref inery products 
and i t s subsequent reduction t o sulphur has been an example 
of t he use of scrubbing for concentrat ing t he pol lu tan t p r ior 
t o a conversion to a more useful or more readi ly disposable 
form. 
The two common types of towers, p l a t e and packed, 
make effec t ive pol lu t ion control devices. They use simple 
mechanical methods o£ achieving good contacting between t h e 
gas and l iqu id phase for providing favourable overal l mass 
t r a n s f e r . Towers of columns are used i n d u s t r i a l l y for many 
years in chemical operat ions such as d i s t i l l a t i o n , r a t i f i -
cat ion, absorption and ext rac t ion . The t h r e e general types 
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of towers having been packed, bubble cap and perforated 
p l a t e towers. 
a. PACKED TOWERS: 
These a r e c y l i n d e r s vp*iich a r e f i l l e d with a packing 
m a t e r i a l and supported at t h e t o p and bottom t o al low phase 
s e p a r a t i o n . Supports may a l so be i n t h e m i d - s e c t i o n s of t h e 
tower t o r e l i e v e t h e load on t h e pack ing . The packing in t h e s e 
t ower s can b e any t h i n g from broken b o t t l e s or p i e c e s of coke 
t o ingenuously p repa red shapes l i k e f r i t t e d p l a t e s , i n t e r -
lock ing sadd les , spheres and c y l i n d e r s . Packings a r e made of 
carbon, ceresffnic, ^ s s , p l a s t i c . Teflon, s t a i n l e s s t e e l s and 
o t h e r m e t a l s . 
The l i q u i d e n t e r s at t h e t ope of t h e tower and roast b e 
d i s t r i b u t e d i n some manner such as by a spray system, overf low 
Weirs o r a p e r f o r a t e d d i s t r i b u t i o n p l a t e . The l i q u i d must p a s s 
uni formly throughout t h e packing where i t c o n t a c t s t h e r i s i n g 
g a s . ^be screen o r p l a t e suppor ted g r i d o f f e r s a r e c e p t a b l e 
f o r d r a i n i n g t h e d i r t y l i q u i d , and a l so d i s t r i b u t e s t h e 
e n t e r i n g gas b e f o r e t h e gas s t a r t s upward through t h e 
pack ing . 
b . BUBBLE CAP TOWERS: 
Bubble cap towers do not have support g r i d s or |>acking, 
b u t i n s t e a d a r e having evenly spaced p l a t e s with s p e c i a l l y 
designed r i s e r s and down comers. The g a s e s en te r each p l a t e 
th rough t h e g a s r i s e s which have been spaced according t o a 
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C o n s i s t e n t geomet r ica l arrangement . The gas has been fo rced 
th rough t h e l i q u i d and out s l o t s i n o r underneath t h e bubble 
c a p s . 
The l i q u i d on each p l a t e f lows t o t h e next lower p l a t e 
th rough down comers which a r e p i p e s having v a r i o u s l e v e l s of 
o v e r flow w e i r s . The a r t u a l he igh t of l i q u i d on each p l a t e 
h a s been dependent on t h e h e i g h t and design of t h e l i q u i d 
over f lows as well a s on t h e l i q u i d and gas flow r a t e s . 
C. PERFORATED (SIEVE) PLATE TOWERS: 
These towers have been des igned s i m i l a r t o bubble cap 
t o e r s except i n s t e a d of r i s e r s or down comers, t h e p l a t e s 
simply a r e having h o l e s i n them. The number of h o l e s , t h e i r 
shape and t h e i r arrangement on t h e p l a t e s v a r i e s from column 
t o column, b u t t hey have been u s u a l l y 3 mm (1/8 in) h o l e s on 
1 cm t r i a n g u l a r c e n t r e i n 1.27 cm ik in) t h i c k p l a t e s . Depic t s 
a s ec t ion of a s i e v e p l a t e tower and t h e t o p of a p l a t e . 
The r i s i n g gas o f f e r s a r e s i s t a n c e t o l i q u i d flow so t h a t a 
l i q u i d head can b e main ta ined on each p l a t e , "^he two phases 
Come i n con tac t with each o t h e r as t h e g a s b u b b l e s up through 
t h e l i q u i d a s well as When t h e l i a u i d f a l l s th rough t h e g a s . 
The l i q u i d l e v e l on t h e p l a t e h a s been a func t ion of l i q u i d 
and gas f l o w r a t e s . 
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6 . 1 . 2 ABSORPTION ON SOLIDS : 
Cbncent ra t lon of p o l l u t a n t s can b e f a r lowr than 1.0 
p e r c e n t p o s s i b l y by s e v e r a l o r d e r s of magnitude as i s t h e 
c a s e for many odours . I f t h e molecules have been small and 
p o l a r , t hen they ge t adsorbed on s o l i d s such as s i l i c a g e l , 
alumina or char c o a l . 
For l a r g e rjon-polar molecules l i lce t h e v a r i o u s o r g a n i c 
compounds, i n c l u d i n g most adours , t h e most s a i t a b l e adsorbent 
h a s been " a c t i v a t e d " carbon . T h i s i s char coal which i s 
o b t a i n e d by t h e d e s t r u c t i v e d i s t i l l a t i o n of wood, coconut 
s h e l l , b r i q u e t t e s o r coa l , which h a s been t r e a t e d with steam 
and sometimes i n o r g a n i c chemica l s . 
The two major d e s i g n s have been s t a t i o n a r y beds and t h e 
moving b e d s . The s t a t i o n a r y beds must b e i n t e r m i t e n t l y 
r e g e n e r a t e d o r d isposed fo r cont inued o p e r a t i o n whi le t h e 
moving beds can o p e r a t e c o n t i n u o u s l y . 
a) STATIONARY BED ADSORBERS : 
The s t a t i o n a r y adsorbent beds have been h o r i z o n t a l and 
shal low Compared t o absorber bed dep ths with t y p i c a l dep ths 
ranging from o n e - t h i r d t o s e v e r a l m e t r e s . Di r ty g a s e s en te r 
between t h e beds and adsorp t ion t a k e s p l a c e as p a r t of t h e 
g a s e s p a s s through t h e bed above aijd p a r t pass through t h e bed 
below t h e gas i n l e t . T h i s p r o v i d e s a space sav ings but 
r e g e n e r a t i o n i s a l i t t l e more d i f f i c u l t . 
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b) MOVING BED ADSORBERS 
P a r t i a l l y f l u i d i z e d bed adso rben t s have been a v a i l a b l e 
fo r continiaous u s e . The adso rben t s move slowly dovm through 
c h a n n e l s by g r a v i t y flow vAiere as t h e ga se s p a s s through i n 
a c r o s s flow manner. Only mi ld a g i t a t i o n h a s been t o l e r a t e d 
by a t t r i t i o n . Regenerat ion i s c a r r i e d ou t by p a s s i n g t h e 
absorbent t o another chamber. 
6 .2 COMBUSION: 
Combustion h a s been i nvo lv ing t h e t r e a t m e n t of 
combus t ib le dydrocarbons a i r p o l l u t a n t s and carbon monoxide 
by t h e i r complete o x i d a t i o n t o carbon d iox ide and water . 
I n some c a s e s , t h e r e h a s been s u f f i c i e n t q u a n t i t y of t h e 
hydrocarbon p r e s e n t t o support combustion without t h e 
a d d i t i o n of f u r t h e r combus t ib le m a t e r i a l s . In t h i s case , 
t h e m a t e r i a l h a s been simply passed i n t o a combustion 
chamber designed fo r t h e purpose and g a s e s have been 
t r e a t e d j u s t l i k e o rd ina ry fue l g a s e s whic|i a r e u s u a l l y 
burned by premixing with a i r . 
Combustion can b e c a t a l y t i c a l l y a id i n c i r cums tances 
where t h e e n i s s i o n s does not have in s i g n i f i c a n t amounts 
of c a t a l y s t p o i s o n s . The c a t a l y s t s most commonly used have 
been n o b l e m e t a l s , e . g . p la t inum and pa l lad ium, or 
t r a n s i t i o n metal ox ide s such as Cobalt chromium maganese 
d e p o s i t e d on a porous alumina suppor t . 
C a t a l y t i c o x i d a t i o n has been widely used for odour . 
c o n t r o l from food p r o c e s s i n g , e . g . co f fee r o a s t i n g , and 
for t h e o x i d a t i o n of o rgan ic vapours from p o i n t baking 
and enamell ing, bo th p r o c e s s e s which have low emiss ions 
of p o t e n t i a l c a t a l y s t p o i s o n s . 
6 . 3 CONTROE OF PARTICULATE POLLUTANTS : 
The f i r s t widely r ecogn i sed form of a i r p o l l u t i o n 
had been smol<e which c o n s i s t of f i n e carbon p a r t i c l e s 
a r i s i n g from complete combustion of f u e l s , and of i n o r g a n i c 
ash a r i s i n g from t h e non-conibust ib le ma t t e r i n t h e f u e l . 
I n t h e most gene ra l t e rms , t h e c o n t r o l of p a r t i c u l a t e 
a i r p o l l u t a n t s i n v o l v e s pas s ing t h e gas stream having t h e 
p a r t i c l e s th rough a chamber and al lowing a f o r c e t o act 
on t h e p a r t i c l e s which t a k e s them out of t h e gas s t ream. 
Three b a s i c means of c o n t r o l l i n g or aba t ing emiss ions 
t h a t Could p o l l u t e t h e a i r a r e r ecogn ized : r e d u c t i o n a t 
t h e source , d i l u t i o n and a l l o c a t i o n of a i r space . 
6 . 3 . 1 SETTLING CHAMBERS : The Simplest t y p e of dust 
c o l l e c t i o n equipment has been t h e s e t t i n g chamber, '''•'hen 
t h e v e l o c i t y of a dust ladden gas stream ge t reduced 
s u f f i c i e n t l y , some of t h e suspended p a r t i c l e s i n a gas 
s e t t l e o u t . Thus, some of t h e suspended p a r t i c l e s i n a 
gas stream i n a p i p e or dust may b e removed by simpljc 
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enlarging t h e dust so t ha t gas ve loc i ty i s reduced. Setting 
chambers have been sometimes used in t h e process indus t r i e s , 
p a r t i c u l a r l y the food and metal lurgical i ndus t r i e s , as a 
f i r s t step in dust and fume recovery. 
6 .3 .2 GRAVITY SEPARATION : The simplest gas cleaning plant 
for p a r t i c l e s has been one which uses gravi ty to remove 
t h e p a r t i c l e s from the gas stream. The defvice, ca l l ed a 
•gravity se t t ing chamber* allows p a r t i c l e s to s e t t l e out 
of t h e gas stream in to co l l ec t ing hoppers, while the gases 
pass through t h e chamber at a reduced ve loc i ty . 
6 .3 .3 CyCLONES : A much simple device, widely used on 
comparatively coarse dusts and powders such as raw dust 
from wood working has been the cyclones. Cyclones got 
t h e i r name by s imi la r i ty with na tura l atmospheric storms. 
These devices are one of t h e o ldes t types of p a r t i c u l a t e 
control equipment. For i n d u s t r i a l gas cleaning, cyclones 
have been most useful for p a r t i c l e s . 
The simple cyclone collec^^^r cons i s t s of a cylinder 
with a t angent ia l i n l e t and an inver ted core attached to 
t h e base . Gas en te r s t h e cyclone through t h e tangent ia l 
i n l e t , which imparts a whirling motion t o t h e gas . Suspended 
p a r t i c l e s are thrown forward the wall on Which they 
c o l l e c t and s l i d e down in to t h e conical c o l l e c t o r . Near 
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the bottom of the cone, the gas turns abruptly upward and 
forms an inner i^iral , which leaves through the pipe or 
dust extending into the centre of the cyclone body, 
6,3,4 FILTERS : F i l t e r s have been one of the most effective 
pa r t i c l e collection devices. F i l te rs have been consisting of 
fibrous media, felted media and forous media. For air 
pollution control/ the fibrous and f i l t ed media have been 
usually contained in baghouses. The f i l t e r media stops 
the par t ic les by any or all of impaction, interception, 
diffusion, set t l ing and electr ical a t t ract ion. 
Fi l t ra t ion has been one of the oldest methods of 
ranoving par t icula te matter from gases. Two general types 
of f i l t e r s have been recognised: fibrous or deep bed-
f i l t e r s , and cloth f i l t e r s . In the deep bad-f i l ter , a 
fibrous medium acts as the separator and the collection 
take place in the inter s t ies of the bad. The basic unit 
of a fabric f i l t e r has been the fibre and these are in 
general larger than the par t i c les to be collected, and 
collection occurs as a resul t of the operation of several 
mechanisms. Part icles have been directly intercepted by 
the f ibre when the steeamline containing the par t i c le 
passes within one half par t ic le diameter of the f i l t e r . 
Par t ic les get impected when the par t ic les has sufficient 
ine r t i a to stay on course when the gas streamline deflects 
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around the p a r t i c l e . P a r t i c l e s In the smaller s ize mages 
Contact t h e f i l t e r f i b r e because of t h e i r own random motion 
in t h e gas stream and o thers have been brought in to contact 
as a r e s u l t of e l e c t r o s t a t i c a t t r a c t i o n . In due coarse, a 
layer of p a r t i c l e s bu i ld s up on the surface of t h e fabr ic 
and a cake forms, which increases t h e ef f ic io icy of t he 
f i l t e r s but decreases the flow r a t e . The f i l t e r mat, 
therefore , i s to be removed at i n t e r v a l s by shaking the 
fab r i c or reversing the a i r flow^ or both. 
6 . 3 . 5 BAG HOUSES : Baghouses hawe been t h e most coirenon a i r 
po l lu t ion control f i l t e r a t i o n systems. Fabric mater ia l , 
whether f i b r e s or f e l t , i s formed in to cy l indr ica l or 
envelope bags and suspended in t h e bag house. The d i r ty 
gases passes through the fabr ic leaving the d i r t on e i ther 
t h e i n s i d e or ou ts ide of the bag depending on f i l t e r i n g 
arrangement. The fabr ic i s then cleaned by knocking the 
cake f ree and allowing i t to f a l l in to t he bottom hoppers. 
6 .3.6 ELECTROSTATIC PRECIPITATORS : When gas containing 
an aerosol or dispersed phase i s allowed to t he pass 
between two e lec t rodes t ha t are e l e c t r i c a l l y insu la ted 
from each other and between which t he r e i s a considerable 
difference in e l e c t r i c po t en t i a l , aerosol p a r t i c l e s p re -
c i p i t a t e on t he low-potential e lec t rode . The high vol tage 
e lec t rode usual ly i s having a small c ross-sec t ion and 
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s6ine curvature, e .g. a wire. The other e lect rode could be 
a p l a t e or a surface of only s l ight curvature. The high 
Voltage on the e lect rode of small c ross section ionizes 
t h e gas and aerosol p a r t i c l e s , which have been then 
a t t r a c t e d to t he larger co l l ec t ing e lec t rode . When the 
aerosols reach the co l l ec t ing electrode they p r e c i p i t a t e . 
Bas ica l ly , then, an e l e c t r o s t a t i c p r e c i p i t a t o r s ishaving 
foimr p r inc ipa l p a r t s : 
(1) a source of vol tage 
(2) high vol tage ioniz ing e lect rodes and co l lec t ing 
e lec t rodes 
(3) a means for disposal of the co l l ec ted mater ia l ; and 
(4) an outer housing to form an enclosure around the 
e lec t rode . 
The processes in an e l e c t r o s t a t i c p rec ip i t a to r have 
been ra ther complex, and can bes t be described as follows. 
When a th in wire, cent ra l in an earthed tube or between 
two earthed p l a t e s , has been charged negatively to a very 
high vol tage (40 to 60 KV), the air or gas molecules 
immediately around the wire are bombarded tjy e lec t rons 
re leased ffom the wire, and some molecules gain negative 
charges. In t h e e l e c t r o s t a t i c f i e l d between t h e wire and 
tube or p l a t e s , these negatively charged gas molecules 
(ions) move towards t h e p o s i t i v e (earthed) sect ion. If a 
d i r t y gas (containing pa r t i c l e s ) has been passing through 
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t h e t u b e or between t h e p l a t e s , t h e i o n s c o l l e c t on t h e 
p a r t i c l e su r face , charging t h e p a r t i c l f e s . These charged 
p a r t i c l e s now move towards t h e ea r thed s u r f a c e s \f*iere they 
g e t d i scharged , After a t ime , a l a y e r of t h e p a r t i c l e s 
s eve ra l m i l l i m e t r e s t h i c k c o l l e c t s . The c o l l e c t e d l a y e r 
on ' c a k e ' cou ld be removed at i n t e r v a l s by t app ing t h e 
t u b e s o r p l a t e s , a p r o c e s s vAiich i s termed as ' r app ing* . 
The impor tan t a p p l i c a t i o n s of e l e c t r o s t a t i c p r e c i p i -
t a t o r s have been : 
CEMENT PLANTS 
1. Cleaning k i l n g a s e s 
PAPER MILLS 
1. Recording s a l t cake from t h e fue l g a s e s of k r a f t m i l l 
recovery b o i l e r s 
STEEL PLANTS 
1, Cleaning b l a s t furnance gases to permit use as a fuel . 
2, Removing t a r s from coke over gases . 
3 , Cleaning open h e a r t h g a s e s . 
UTILITY PLANTS 
1. C o l l e c t i o n of f l y ash 
OIL INDUSTRY 
1. Co l l ec t i on of c a t a l y s t i n t h e f l u i d c a t a l y s t p l a n t s . 
CARBON BLACK INDUSTRY 
1, Agglomeration and c o l l e c t i o n of f i i rnace carbon b lack 
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NON-PERRDUS METALS INDUSTRY 
1. Recovering v a l u a b l e m a t e r i a l from f l u e ga se s 
2. C o l l e c t i n g ac id mis t 
3 . Cleaning gas s t reams t o ac id p l a n t s 
CHEMICAL INDUSTRY 
1, C o l l e c t i o n of s u l p h u r i c and phosphor ic ac id mist 
2, Cleaning v a r i o u s t y p e s of gas , such as hydrogen, CD2 
and SO2 
3 , Removing t h e dust from e l e n e n t a l phosphosus in t h e 
V apour St at e, 
6.4 MOTOR VEHICLE POLLUTION CONTROL METHODS : 
Var ious c o n t r o l methods for motor v e h i c l e p o l l u t i o n 
may be grouped i n t o d i r e c t (emission reduc t ion) and i n d i r e c t 
means. Di rec t methods of c o n t r o l i n c l u d e dev ices and methods 
fo r r e d u c t i o n of hydrocarbon emiss ions from t h e exhaust 
system, crank case , fue l t ank , and c a r b u r e t t o r , r educ t ion 
of o x i d e s of n i t r o g e n from t h e exhaust system. I n d i r e c t 
methods of c o n t r o l have i n c l u d i n g a v a r i e t y of sugges t ions 
ranging from a b o l i t i o n of t h e i n t e r n a l - c o m b u s t i o n s engine 
(by s u b s t i t u t i n g e l e c t r i c power, steam power e tc) t o use 
Contro l t r a f f i c c o n t r o l , n o - t r a f f i c zones) -
6.5 CONTROL OF HYDROCARBON EMISSIONS : 
Hydrocarbon emiss ions from motor v e h i c l e s have been 
d iv ided i n t o t h r e e t y p e s : 
eo 
1, Crank case emissions/ 
2, ejiiaxast emiss ions , and 
3 , e v a p o r a t i v e l o s s e s (from fuel tanlc) 
CRANK CASE (Blow by) EMISSION CONTROL 
In t h i s blovtoy c o n t r o l system/ t h e road d r a f t t u b e 
could be r e p l a c e d by a t u b e l ead ing t o a flow modulat ing 
or p o s i t i v e crank case v ^ i t i l a t i o n v a l u e which could be 
connected t o t h e i n t a k e manifold below t h e c a r b u r a t o r . 
The i n t a k e manifold vaccum draws t h e blowby g a s e s and 
crank c a s e v e n t i l a t i o n a i r (from t h e a i r c lSaner) i n t o t h e 
engine i n d u c t i o n system, The c o n t r o l v a l u e h a s been 
sp r i ng - loaded aga ins t manifold vacum, so t h a t t h e flow 
i n c r e a s e s a s t h e manifold vacuum d e c r e a s e s . Maximum flow 
t a k e s p l a c e at low vaccuiri/ h igh speed, h igh power engine 
c o n d i t i o n s . P e r i o d i c c l ean ing o r replacement has been 
t h e r e f o r e n e c e s s a r y . 
6 .6 EXHAUgr HUDROCARBON 03NTR0L : 
Devices and methods t o c o n t r o l e;<haust hydro carbon 
emis s ions may b e d iv ided i n t o t h r e e c l a s s e s : 
1. Devices t h a t raodif]^ engine o p e r a t i n g c o n d i t i o n s , 
2. Devices t h a t ' t r e a t ' ejdiaust g a s e s ; and 
3 . Use of modif ied o r a l t e r n a t e f u e l s . 
Devices t h a t modify engine o p e r a t i n g c o n d i t i o n s 
( i nduc t i on devices) have a s t h e i r goal improvement of 
combustion dur ing a l l or a p o r t i o n of t h e d r i v i n g c y c l e . 
61 
An obvious means of reducing hydrocarbon and carbon 
monoxide emissions has been to burn or otherwise oxidize the 
combustibles in the exhaust gases before they get emitted to 
the atmosphere, Vehdcles without evaporative controls are 
estimated to lose 30 g hydro carbon per day from fuel tank 
filling and breathing, "^e device \ised to control evaporative 
emissions has been a canister which is filled with activated 
char coal which absorb hydrocarbon vapours led to the 
consister through tubing connected to the fuel tank and 
carburettor, 
6.7 CONTROL OF CARBON MONOXIDE EMISSIONS ; 
Carbon monoxide has been the object of exhaust control 
methods for many years, chiefly because of its extreme toxicity 
in concentrations easily attainable in enclose spaces. 
As carbon monoxide emissions are confined to the exhaust 
gases they are subjected to the control systems used for 
reducing hydrocarbon emissions in the exhaust. 
6.8 CONTROL OF NITROGEN OXIDE EMISSIONS : 
Aarexhaust hydrocarbon could be destroyed by burning 
and means for eliminating nitrogen oxides were not known, 
control regulations were developed on the basis of drastically 
reducing hydrocarbon concentrations. An approach has been 
known as the dual catalyst concept. Exhaust gases flow through 
a catalystic conventer in a reducing atmosphere to reduce 
nitrogen. Oxide to nitrogen or to nitrous oxide (N2O), An air 
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injector then inject air into the system before the exhaust 
gases could pass through a hydrocarbon and carbon monoxide 
catalystic oxidation chamber, 
6.9 CONTROL OF SMOKE EMISSIONS : 
Smoke has been caused by improper maintenance of the 
automotive engine, although faulty engine design its occa-
sionally responsible. The public soon takes care of poor 
design by refusing to buy "chronic smokers", but the 
deligence of the same people in properly maintaining a 
well-designed car leaves much to be desired. 
Many cities are having regulations prohibiting 
"excessive smoke" from motor vehicles. The principal purpose 
of motor vehicle pollution control regulations has been to 
eliminate or greatly reduced photo chemical smog, and to 
reduce carbon monoxide concentration in urban atmosphere. 
Three types of engines have received serious 
consideration as non-polluting alternatives to the 
conventional internal-combustion engine. They have been 
as follows: 
1, Electric motor vehicles 
2, Steam powered vehicles 
3, Gas turbine powered vehicles . 
Prototypes of several electric cars have been available, 
All have top-speed limits of 30 to 50 mph. 
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Steam-powered vehicles have been used from time to 
time since the invention of the automobile. Pollutant 
emissions have been minor but no one has been able, with 
current technology to produce an economically competitive 
vehicle, 
Gas turbines are available in experimental ears and 
trucks for several years, but they have been ruled out for 
passenger car use because of cost, high fuel consumption, 
and go driving. Emissions havebeen said to be minor at 
full power but may be expressive under part load, 
INDOOR AIR QUALITY 
Air pollution is not an exclusively outdoor problem. 
Six air pollutants nitrogen oxides, carbon monoxide, radon, 
formal dehyde, asbestos, and passive tobacco smoke particu-
larly affect human beings indoors because their concentrations 
are often far greater inside buildings than outside. Since 
most people spend the bulk of their time indoors, these 
high concentrations may be causing serious human health 
risks. 
Trends in indoor air pollution are difficult to judge 
because data are not available. Several factors indicate 
that indoor-air quality may be getting worse. One, ironically, 
is energy conservation. Second is the popularity of alternative 
fuels in the home, especially wood and kerosene, which when 
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burned release a variety of hazardous air pollutants. Third 
is the expanded use of synthetic Chemicals, such as formal-
dehyde and volatile organic emission home construction and 
furnishings; some of these substances are believed to be 
toxic to humans under normal conditions and use. 
Environmental pollution is not confined to any particular 
part of our planet but it is a global phenomenon. The recent 
U.N. Conference at Stockholm, 1972 focussed the World attention 
on the growing menace of environmental contamination arising 
out of air, water, land and noise pollution, 
A recent U.S. study indicated that no toxocological 
information is available for about 80 percent of all chemicals 
used in commerce. The world today produces chemicals faster 
than it can manage them. Nearly 5 millions chemicals have been 
synthesized in the last 40 years. These chemicals also 
included toxic substances which cause allergies, damage 
vital organs of human body, like the eye, brain, liver, 
kidney and reproductive organs, produce malformation in 
urban children and even generations to come and cause or 
promote cancer, 
AIR POLLUTION IN INDIA 
India is the largest manufacturer of pesticides in 
the third world. In India, the use of pesticides rose from 
2000 tonnes in the fifties to 72000 tonnes in 1983-84. In 
1991, it will go up to 1,19,200 MT. 
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The developing and progressive country like India, 
is also facing the problems of air pollution. Urbanisation 
and industrialization, will machines moving faster than 
the speed of sovmd, and the use of atmos for even peace, 
in addition to the burden of its ever-growing massive 
populations, all individually as well as collectively 
contribute towards large quantities of dust, smoke,chemicals 
and other toxic materials including toxic gases and particulates 
to air. 
Rapid pace of industrialisation has intensified the 
problems of toxic hazards in India, particularly 4000 old 
chemical factories of post independence era have phenomenally 
raised its proportion. While the alkali industry has grown 
ten fold since 1947, with a total licensed capacity 87000 
tonnes, India has emerged as the largest manufacturers of 
pesticides in south .Asia and Africa combined. 
India's main problem of air pollution arises from the 
fact that 80% of its industries are concentrated in ten to 
twelve large industrial cities. Thus creating serious 
pollution problems. The major pollutants in the atmosphere 
of some of the long industrial citiew like Delhi, Calcutta, 
Bombay, Kanptir, Udaipur are in the form of carbon monoxide, 
oxides of sulphur nitrogen, hydrocarbons, metal dust, 
flourides, pesticides, fly ash, pesticides, soot and 
occassionally radioactive substance. 
A survey conducted by the National Environmental 
Engineering Research Institute (NEERI), Nagpur regarding 
sulphur dioxide and suspended particles in the air is 
shown in the table given below. 
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In another study carried out by the Institute in 
Bombay shows that in the areas like Chembur Trombay when 
industries are concentrated the pollution is 3 to 6 times 
higher than the remaining city. Bombay has shown high 
levels of sulphides which may be due to an aerobic marine 
environment and overloaded sewage facilities in some areas. 
In Ahmedabad, surat, and other textile centres, the cotton 
dust is an iJnportant pollutant. In Kanpur, Bombay, Delhi 
black soot is the major pollutant that comes out from the 
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Chimneys of factories and electricity generating plants. 
According to a survey Calcutta is one of the most polluted 
cities of India, It was estimated that about 630 tonnes of 
diverse pollutants are released every day in the atmosphere 
by about 2000 industrial establisyments, thermal power 
stations, numerous vehicles, steam engines, aeroplanes and 
other sources. In Gorakhpur and Ahmedabad the fertiliser 
factories pollute the atmosphere due to carbon dioxide. 
Carbon monoxide, sulphur dioxide and dust pollution also 
occurs by the leakage of ammonia from urea plants. 
Domestic sector are also contribute to the air pollu-
tion because fire wood and coal are the principal sources 
of fuel. Although no exact data are available according 
to preliminary study of prof. Roger Rovella (Personal 
Communication) about 400 thousand tonnes of dry wood is 
burnt per year by about one million people nearly 20,000 
tonnes of smoke enters Delhi air per-year and one is not 
surprised at the state of air with the characteristic 
inversion of layer in winter. This is true of other 
metropolitan cities in India, 
Similarly, transport sector also contributes to air 
pollution by exhaust emission on account the lack of proper 
upkeep of vehicles. 
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The location of air polluting industries i s in the 
eastern part of the Udaipur. I t i s girdled by the residential 
colonies - 9 50 fani l ies have been surveyed covering a 
population of about 6,000. The general influences are as 
follows : 
1. Nearly 80 perceftt of the residents feel that the 
offensive odour i s there 24 hours a day, with 
maxLtnum intensity at night, 
2. Seasonally, air pollution pealcs in the rainy 
months. 
3. The gas pollution problem has been very serious 
for the las t 15-20 years. 
4. The small i s from pest icides vftiich pollutes the 
major part of the c i ty . 
5. Air pollution has adversely affected the l i f e of 
the people. People suffer from various diseases, 
especially coughing, vomiting, nose itching, 
hair loss etc, 
6. The eye sight of the people has been generally 
affected, and mental i r r i t a t i o n i s generally 
f e l t . 
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CONCLUSION 
Air p o l l u t i o n i s harmful t o animals , p l a n t s and o t h e r 
m a t e r i a l s and should b e stopped o r checked. Sulphur d ioxide/ 
carbon d ioxide / ozone a r e t h e most harmful a i r p o l l u t a n t s . 
These emanate from t r a n s p o r t a t i o n / i n d u s t r y of gene ra t ion 
of e l e c t r i c i t y . The i n c r e a s e i n popu l a t i on i s a l so t h e cause 
of a i r p o l l u t i o n . 
Air p r e s e n t s bo th one of our major environmental 
s u c c e s s e s and one of our g r e a t e s t environmental problem. 
The e f f o r t s under taken over t h e p a s t two decades have 
produced some s i g t i f i c a n t a i r q u a l i t y improvements. By 
focuss ing on outdoor a i r they may have missed t h e more 
s e r i o u s problems c r e a t e d by indoor p o l l u t a n t s . 
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c h e m i s t r y i s shown t o d e c r e a s e s i g n i f i c a n t l y o z o n e c o n c e n t r a t i o n s 
i n t h e t r o p o s p h e r e . 
- , - , - , RESIDENTIAL APPLIANCES 
HAYDEN {PC) . R e s i d e n t i a l c o m b u s t i o n a p p l i a n c e s : v e n t i n g and i n d o o r 
a i r q u a l i t y . Env i ron ProQ. 7, 4 ; 1988, Nov; 2 4 1 - 6 . 
I n c r e a s e d i n t e r e s t i n ene rgy c o n s e r v a t i o n , c h a n g e s i n 
a i r l i g h t n e s s , a p p l i a n c e d e s i g n and b u i l d i n g m a t e r i a l s , a l ong 
w i t h f u e l s w i t c h i n g , h a v e a l l combined t o p o t e n t i a l l y r a i s e 
t h e l e v e l of p o l l u t a n t s i n t h e i n d o o r e n v i r o n m e n t , r e s u l t i n g i n 
i n c r e s e d c o n c e r n f o r i n d o o r a i r q u a l i t y . 
- , - , - , DIESEL EtvIGINE, HEALTH HAZARD, EVALUATION 
MICHAL (J) . Complex e v a l u a t i o n o f t o x i c s u b s t a n c e s i n t h e a t m o s p h e r e 
of o r e m i n e s . Mjn Sci T e c h n o l . 10, 1; 1990, J a n ; 1 5 - 2 2 , 
M / ' n e r a l d u s t , e m i s s i o n from t h e d i e s e l e n g i n e s o f mine 
m a c h i n e r y , and t h e i o n i z i n g r a d i a t i o n o f t h e p r o d u c t s of sadon 
a r e s o u r c e s of t h e c o n t a m i n a t i o n o f t h e mine a t m o s p h e r e . The 
h e a l t h e f f e c t o f t h e a e r o s o l i s d i s c u s s e d and t h e h e a l t h h a z a r d 
e v a l u a t e d . 
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- , - , - , DUST 
14. ROYSE ( S ) . Keeping t h e dus t l e v e l s down. Sc ience . 69, 2; 
1988, Feb; 71-74. 
Broken or separa ted b a g s wi th in f a b r i c systems a r e 
a major cause of i n c r e a s e d p a r t i c u l a t e emiss ions from 
i n d u s t r i a l i n s t a l l a t i o n s . So many dus t producing i n s t a l l a -
t i o n r e l y s o l e l y on human eyes igh t t o monitor t h e cond i t i on 
of f i l t e r b a g s . 
- , - , - , ^ , COTTON GLOVE PRESS TEST, PILOT STUD^ 
15. ROBERTS (JW) . P i l o t study of a c o t t o n g love p r e s s t e s t for 
a s s e s s i n g e;qx)sure t o p e s t i c i d e s i n house d u s t . Bul l ^ v i r o n 
Contare Toxl.oa.1. 43 , 5; 1989, Nov; T17-24. 
House dust c o n t r i b u t e s e s p e c i a l l y t o c h i l d r e n ' s 
exposure because of i n g e s t i o n and dermal pathways i n t o t h e 
body. Because of t h e i r lower body weight and h ighe rdus t 
i n t a k e , c h i l d r e n a r e e s t ima ted t o have at l e a s t 12 t i m e s 
more r i s k from t o x i c s i n dus t t han a d u l t s . 
- , - * - * - , INDORE 
16. JOSHI (OP) and PAWAR (K) . Dust p o l l u t i o n moni tor ing at I ndo re 
c i t y u s ing p l a n t s . Chero & Ehviron R^sea. 1, 1; 1992; 53-57. 
Organic , i n o r g a n i c and b i o l o g i c a l m a t e r i a l s comprise 
p a r t i c u l a t e a i r p o l l u t a n t s and cause phyto t o x i c e f f e c t s . 
P a r t i c u l a t e s a r e commonly a s s o c i a t e d with gaseous p o l l u t a n t s 
of i n d u s t r i a l and urban a r e a s , Uist of t e x t i l e m i l l a r ea 
i s more a c t i v e as compared t o o the r p a r t s of t h e c i t y . 
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- , - , - , ENERGY PROrUCriON, GASES 
17, HUSAIN (L) . Impact of energy proc3uction on atmospheric 
c o n c e n t r a t i o n of green house g a s e s . Afciaos B iv l ron .23 , 12; 
1989; 2715-2721. 
Energy systems must b e r e s t r u c t u r e d t o r educe 
emiss ions of carbon d i o x i d e . 
- , - , - , FIRE, KUWAIT 
18. KH0RDA3UI (H) . Comments on c u r r e n t environmental even t s i n 
Kuwait . J Etavlron Manage. 15, 4? 1991, Ju ly -Aig ; 4 55-59. 
T h i s a r t i c l e d e s c r i b e s and a s s e s s e s t h e impact of 
o i l s p i l l a g e and o i l well f i r e s on Kuwait and i t s sur roun-
d i n g s . The marine ecology of t h e Arabian Gulf i s shown t o 
t h e r e l a t i v i t y r e s i s t a n t t o damage from o i l s p i l l a g e . The 
of 
r i s k s of t h e contaminat ion of thermal d e c a l i n a t i o n / p l a n t s 
by i l l and p r o d u c t s a r e a s sessed and remedies a r e suggested. 
Air p o l l u t i o n from burn ing o i l wel l i s de sc r ibed and i t s 
consequences a r e p r e d i c t e d . 
- / - , - , FOG 
19. PERONA (MJ) . S o l u b i l i t y of hydrophabic compounds i n acqueous 
d r o p l e t s . Atmos anv i ron . 26, 14; 1992, Oct; 2549-53. 
Hydrocarbon compounds i n acqueous s o l u t i o n adsorb at 
t h e a i r water i n t e r f a c e , and t h i s adsorp t ion can i n f l u e n c e 
t h e i r s o l u b i l i t y i n system with l a r g e s u r f a c e t o volume 
r a t i o s such as r a i n fog d r o p l e t s . A thermodynamic t r ea tmen t 
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i s employed to der ive an expression for the "re la t i ve 
s o l u b i l i t y " of a hydrophobic compound, 
_ , - , _ , FOG PESTICIDES 
20, GLOFPELTY (DE) ^ SEIBER (JN) and LILJEDAHI (LA). P e s t i c i d e s 
i n fog . Nature. 325, 610 5; 1989, Feb; 602-9 . 
Fog i s very acidic i n nature. A var i e ty of p e s t i c i d e s 
and t h e i r t o x i c a l t e r a t i o n products are present in fog, and 
they occas iona l ly reach high concentrat ions r e l a t i v e to 
ra in water concentrat ions . 
_ , - , - , FUEL, FOSSIL 
21, ANON. 01 da: u t i l i t y p l a n t s have an e f f e c t on r e l i a b i l i t y 
and an qua l i ty . Qiercrv. 16, 1; 1991,FdD; 22-3 . 
E l ec t r i c u t i l i t i e s plan t o extent t h e s e r v i c e l i f e 
of many f o s s i l fue l p l a n t s . Accounting for some 705^  of the 
na t ions generating capaci ty , such p l a n t s are major sources 
of air p o l l u t i o n . 
- , - , - , - , - , BURNING 
22, BAILEiT (EA) . Atmospheric problens:^ global p e r f e c t i v e . 
Environ Views. 1988, »ec; 4 - 7 . 
Human a c t i v i t i e s turn up t h e hea t . The burning of 
f o s s i l f u e l s may now r e l e a s e c l o s e t o f i v e b i l l i o n tones 
of carbon, in t h e form of carbon dioxide , i n t o t h e atmosphere 
every year . The burning of t r o p i c a l f o r e s t s may now c o n t r i -
bute another two b i l l i o n tonnes a year, a problem s l i g h t l y 
compounded by t h e fac t that t h e r e are lower t r e e s to remove 
carbon from the air by photo s y n t h e s i s . 
ri 
- , - , -., - , - , OCEAN 
23, Q5K£ (PD), TILBROOR (B) and WONG {CS), Oceanic uptake of 
f o s s i l fuel COj. Selene^. 2 56, 50 53; 1992, Apr; 74-9. 
The inorganic carbon in t h e surface waters of t h e 
pac i f ic ocean has decreased due to uptake of atnospheric 
CO2 derived from f o s s i l fuel combustion and defores ta t ion . 
The net amounts of 0^2 taikai up by t h e Ocean and released 
from the biosphere have been measured va lues . The concen-
t r a t i o n of atmospheric CD,* t h e atmospheric CD2# tiJ^ t h e 
dissolved inorganic carbon in the ocean. 
- , - , - , INDCORAIR OJWlilTY 
24. TURNER (WA) and o the r s . Indoor o/X qual i ty complaints stem 
from va r i e ty of causes . Ehviron Sci Techriol. 22, 5; 1988, 
May; 561-6 5. 
Since a majority of ^ e r i c a n s spend between 70 and 
80 percent of t h e i r t imes indoors . The causes of indoor 
a i r qual i ty complaints are unique to each bui lding and 
c a n ' t be remeded overnigljit. Techniques have been developed, 
however, t o ident i fy t h e causes of t he se complainants, 
and t o evaluate what i s actually^jhapSpening "to^the air 
/^ c "^ 
within a bu i ld ing . 
- , - , - , INDUSTRY, INDIA 
25. KUMAR (KR) and HINGANE (LS) . Long-t^^m^'^'arrations of surface 
a i r temperature at major i n d u s t r i a l c i t i e s of Ind ia . Indian 
J_JC2i. 12, 2; 1986, J u l ; 175-184. 
Long-term v a r i a t i o n s of seasonal and annual surface 
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a i r teinperature at s ix major i n d u s t r i a l c i t i e s (Calcutta, 
Bombay, Madras, Bangalore, Pune and Delhi) have studied 
comparative analys is of t h e temperature datahas also been 
done. Calcutta, Bontoay and Bangalore have diown s igni f icant 
warning t rend, while Delhi has shown a cooling t rend . The 
t r ends at Madras and Pune are not s ign i f i can t . 
- , - , - ^ - , LUDHIANA 
26. AZAD (AS) and o the r s . Nature and extent of heavy metal 
po l lu t ion from i n d u s t r i a l u n i t s in Ludhiana. Indian J Ecol. 
12, 1; 198 5; 11-7. 
Effluents from 10 leading i n d u s t r i a l u n i t s of 
Ludhiana were sampled for heavy metals . The concentrat ions 
of a l l elements in na ture constant ly increas ing . Aie to 
theii^ va r i a t ion of el«nents t he p l a n t s a l l a c t i v i t i e s wi l l 
be affected cytology,phytiology and growth e tc , 
- , - , - , MINING 
27. KANG (YS) and ROYER (JJ) . Modelling and forecast ing of time 
s e r i e s : Applicat ion to t h e temporal evolution of raining 
eadiaust in t he l o r r a i n f e r r i f e rous bas in , J Sci Hydrol. 
37, 6; 1992, Dec; 581-98. 
A systematic study of monthly data of mining water 
exhaust in t h e l o r r a in mining basin has been performed on 
24 mines during t h e period 194 5-1985, The study shows t h e 
exis tence of two types of mines: s ta t ionary mines and non-
s ta t ionery mines. 
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- , - , - , PAPER MILL 
28 . SRIVASTAVA (RK). Effect of paper m i l l e f f l uen t on seed 
ge rmina t ion and e a r l y growth performance of r a d i s h on ion . 
J Ecotoxlca l Environ Monit. 1, 1; 1991, Jan ; 13-8 . 
E f f e c t s of paper m i l l and ch lo r - a l k a l i p l a n t 
e f f l u e n t s was s tud i ed on t h e seed germina t ion and e a r l y 
growth performance of Raphanus s a t i v u s and Allitim Capa 
s e e d s . 
- , _ , _ , SEABREEZE, HISPERSION 
29. PAPASBORGIOU (JG) . A 3-D Sea b r e e z e nodel of t h e PBL 
i n c l u d i n g p o l l u t a n t d i i ^ e r s i o n . Botmdarv Layer Meteoro l . 
4 5, 1-2; 1988, Oct; 9-29 . 
A 3-D sea b r e e z e model h a s been developed t o study 
t h e sea b r e e z e and t h e p o l l u t a n t d i v e r s i o n over a c o a s t a l 
a r e a . Topography i s a l so i n c l u d e d . S imi l a r ly t heo ry i s 
adopted wh i l e a t u r b u l e n t K i n e t i c energy equat ion i s 
u sed t o study t t i rbu l ence and p a r a n e t e r i z e eddy d i f f u s i o n . 
- , «, - , —, NEW ZEALAND 
30. MCKENIXiy (IG) . Numerical s imula t ion of sea b r e e z e s over 
t h e Auckland r e g i o n . New Zealand - cu^ - q u a l i t y i m p l i c a t i o n s . 
Boundary Layer Meteoro l . 49 , 1-2; 1989, Oct ; 7 -22 . 
The a i r p o l l u t i o n meteorology of a t y p i c a l sea b r e e z e 
day i s i n v e s t i g a t i o n . R e s u l t s a r e q u a l i t a t i v e l y compared with 
o b s e r v a t i o n s and r e v e a l a complex wind f i e l d c h a r a c t e r i z e d by 
mig ra to ry sea b r e e z e convergence zones. 
8il 
- , - , - , STORMS, roar, SOUTH-WESTERN UNITED STATES 
3 1 , BRAZEL (AJ) and NICKCING (WS) . Dust storms and t h e i r r e l a t i o n 
t o moisture i n t h e Sonoraninojaive desert region of the south-
western United S t a t e s . J Saviron Manage. 24, 3; 1987, Apr; 
279-91 . 
Dust storms in t h e south-western United S ta te s occur 
frequently and cause environmental problems such as air 
qual i ty and hea l th e f f e c t s . These storms occur more frequ-
ent ly i n winter, a t ta in a bimodel freqaency d i s t r i b u t i o n 
i n t h e central port ion of t h e region, and are predominantly 
summer - t ime f e a t u r e s i s the eastern portion of t h e deser t . 
- , - , - , - , MEXICO 
32. LEWIS (JK) and HSU (SA) , Mesoscale air sea i n t e r a c t i o n s 
r e l a t e d t o t r o p i c a l and extratropica l storms in t h e Gulf 
of Mexico. J Geophvs Res. 97, C2, 1992, Feb; 2215-28. 
The c l imato log i ca l v o l i c i t y of t h e lower atmosphere 
of the lower atmosphere of t h e north . Western Gulf of Mexico 
i s r e l a t i v e l y strong with monthly means exceeding a Ros^y 
number of 3 f«om October t o March with a maximum of 4-6 in 
Deceiiber. I t has been hypothesized that winter-t ime c y c l o -
g e n s i s over t h e north-western Gulf i s enhanced by t h i s 
lower l e v e l atmospheric v o l i c i t y f i e l d when i t occurs 
simultaneously with upper l e v e l vent ing . 
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- , - , - , TEMPERATURE INVERSION, HOLLAND BASIN 
33 , ROTTER (A) and OLIVIER (J) , P re l iminary assessment of po t en -
t i a l a i r p o l l u t i o n zones i n t h e s t rand»somerse t West a r e a . 
Ahmr>a Environ. 26A, 14; 1992, Oct; 2649-58. 
The c l o s e J u x t a p o s i t i o n of a co ld ocean and high 
mountain of t e n c r e a t e atmospheric c o n d i t i o n s which a r e 
conduc t ive t o a i r p o l l u t i o n . T h i s a r t i c l e , p r e s e n t s t h e 
r e s u l t of a study of t h e c h a r a c t e r i s a t i o n of t h e i n v e r s i o n 
l a y e r and t h e l o c a l wind reg imes i n t h e Holland Basin , 
South Afr ica s p a t i a l and temporal changes i n t h e i n v e r s i o n 
l a y e r a r e shown as well as v a r i a t i o n s i n wind speed zones 
dur ing v a r i o u s synopt ic s i t u a t i o n . 
- , _ , - , - , - , MOUNTAIN 
34. SEGAL (M) , On t h e e s t ima t ion of deep noe tu rna l t empera tu re 
i n v e r s i o n s i n mountainous a rea b s ing s a t e l l i t e IR skin 
t e m p e r a t u r e . J Air Waste Manage Assoc. 4 1 , 2; 1991/ Mar; 
318-20. 
The s t r e n g t h and depth of n e e t u r n a l lower atmosphere 
t e m p e r a t u r e i n v e r s i o n s , which a r e a s s o c i a t e d wi th temper-
a t u r e i n v e r s i o n s , vftiich a r e a s s o c i a t e d with syhopt ic s t a b l e 
a r e masses, have v a r i o u s well Inown i m p l i c a t i o n s for d a i l y 
e v a l u a t i o n s and f o r e c a s t i n g of an q u a l i t y c o n d i t i o n s . In 
mountainous r e g i o n s , t h o s e i m p l i c a t i o n s a r e of even more 
impor t ance . 
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-,-,-, THERMAL POWER PLANT 
35. PATIL (SB) and PATIL (RS). Estimation of a quantitative an 
quality impact assessment scores for a thermal power plant. 
Atom. Environ. 24B, 3; 1990; 443-48. 
A case study on an quality impact assessment for a proposed 
expansion of a thermal power plant situated in Bombay is presented. 
The assessment; variables chose power plant an concentration levels 
of the pollutants SO-, No and total suspended particulate matter 
as well as visibility,episode potential and noise. 
-,--,-,-,-.-. MIRZAPUR 
36. AGRAWAL (M) and AGRAWAL (SB). Phytomonitoring of air pollution 
around a thermal power plant. Atmos Ebviron. 23, 4; 1989; 763-69. 
The impact of air pollutants on vegetation around obra thermal 
power plant in the Mirzapur district of Uttar Pradesh, For their 
purpose, Mangifera, indica and citres medica plants, most common 
at all sites, were selected as test plants. 
-,-,-, TIRE FIRE, GREAT LAKES 
37. AMON. Tire fire emits toxics. Environ Manage News. 5, 1; 
1990, Mar; 7-9. 
Each tire melts into two gallons of oil. As melting occurs 
the fire releases senzene, phenol and oil that seeps into soil, 
ground water and streams near the Great Lakes. 
-,-,-, UNION CARBIDE PLANT, BHOPAL 
38. SINGH (M) and GHOSH (S) . Bhopal gas tragedy model siiaulation 
of the dispersion Scenario, J Hazardous Matter. 17, 1; 1987, 
Dec; 1-22. 
In this paper, the authors present and analyse 
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var ious aspects of t he lealc of tox ic gas from t h e union 
carbide p lant at Bhopal in December 1984. The physiochendcal 
p rope r t i e s of t h e deadly methyl isocyanate and i t s b io logica l 
a c t i v i t y , as well as t h e probsble causes of t h e accident, 
a re discussed. 
- , - , - , WAVE TXtUS, TERRAIN 
39. CHIMONAS (G) and NAPPO (CJ) . Wave drag in t h e planetary 
boundary layer over complex t e r r a i n . Boundarv-1 aver meteorol. 
47, 1-4; 1989 Apr; 217-32. 
The concept of mountain induced wave drag are applied 
t o the s m a l l s scale problem of t h e boundary layer over 
complex t e r r a i n . I t i s found tha t t h e Reynolds s t r e s s and 
surface drag caused by surface generated waves can be at 
bes t as l a rge as those conventionally associated with 
turbulence condi t ions in which wave e f fec t s are i d a i t i f i e d , 
- , - , CONTROL 
40. LAWS (EA) and BERNENG (JL) . Study of t h e energet ics and 
economics of micro algal mass cu l t u r e with t h e marine 
chlorophyte Tetraselmis Suecica: Jmplicantions for use of 
power plant stack gases . Biotechnol BiQenq.37, 10; 1991, 
Apr; 936-47. 
The marine phytoplanton Tetraselmis suecica was 
grown in shallow outdoor flumes for a period of approxi-
mately 6 months at t h e Natural %ergy Laboratory of Hawii, 
The CO2 u t i l i z a t i o n e f f i c i enc ies were achieved by bubbling 
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Co, in to t h e cul t i i re with t h e use of a counterflow system 
subs t i tu t ion of e l e c t r i c power plant stack gases for pure 
CO2 resu l ted in no s igni f icant change in t h e production of 
Tetraselmis suecica grown in chemostal cultxore. 
- , - , _ , ACID GAS SCRUBBERS 
4 1 , PROUNPELKER (RE). Sodium bicarbonate makes for small plant 
r e t r o f i t . Solid Waste Bower. 3, 5; 1989, Oct; 40-6. 
Sitka Alaska opera tes 25 ton per day WTE p lan t . The 
town recent ly decided to add, acid gas scrubbers to improve 
emissions. S i t k a ' s consultant shows tha t t h e most economical 
system for t h i s small plant i s based on commercial gtade 
baking soda. 
- , - , - , AIR, QUALITY 
42. BUNDY (DS) and GREINER (TH) . Preserving t h e quali ty of a i r . 
Aqtrjc Enq. 69, 3; 1988; 4 - 5 . 
Many agr i cu l tu ra l opera t ions involve, dealing with 
substances t ha t can lower t h e qual i ty of atmospheric and 
indoor a i r . Personal heal th and occupation livehoods may 
depend on Keeping t h e contaminants within acceptable 
l i m i t s . 
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- , - , - , iSLKANLAMINE, HYDROGEN SULPHIDE, CARBONDIOXEDE 
4 3 . BALL (T) and V EL DM AN (R) . Improve gas t e s t i n g . Cham Eha Proa. 
87, 1; 1991, J an ; 69-72 . 
Ailcanlamine systems a r e widely used t o remove hydrogen 
sulph ( 3e and carbon d i o x i d e from g a s s t reams . Here a r e t i p s 
on how t o o p e r a t e t h e s e u n i t s most e f f i c i e n t l y . 
- , - , - , BIOMONITORING, URBAN, INDUSTRY 
4 4 . AGRAWAL (M) , SINGH (SK) , SINGH (J) and RAO (DN) . B i o n o n i t o -
r i n g of a i r p o l l u t i o n around urban and i n d u s t r i a l s i t e s , 
J Environ B i o l . 12, 1991; 211-22. 
P l a n t s ac t as a sink for a i r p o l l u t a n t s and can b e 
used as a b i o i n d i c a t o r fo r moni tor ing p o l l u t i o n load i n 
d i f f e r e n t a r e a s . In t h e p r e s e n t study a i r p o l l u t i o n t o l e r a n c e 
under of p l a n t s p e c i e s growing in t h e f i e l d c o n d i t i o n s were 
determined by us ing l e v e l s of t o t a l c h l o r o p h y l l , a scorb ic 
ac id , l e a f e x t r a c t and r e l a t i v e water c o n t e n t , d i f f e r e n t 
p h y s i o l o g i c a l , b iochemica l and growth pa rame te r s were 
measured in p l a n t s for t h e i r b iomoni to r ing p o t e n t i a l . 
, BUDGET, ENERGY 
"•# —, — 
4 5. LIN (SP) and CREIGHTON (B) . Energy budget i n a tomiza t ion . 
Aricosol Sci Technol . 12, 3 ; 1990; 630-6 . • 
An equat ion of mechanical energy b a l a n c e i n l i q u i d 
j e t atomizing i n an aribient gas i s d i v i d e d . The t ime r a t e 
of change of K i n e t i c energy of t h e f l u c t u a t i n g d i s t u r b a n c e 
i n a g iven volume of t h e j e t i s dtiovn t o b e equal t o t h e 
seem of four t y p e s of wales done per u n i t t i m e on t h e j e t 
and t h e energy d i s s i p a t i o n r a t e th rough t h e agent of 
v i s c o s i t y . 
- , _ , - , CMiCrUM CARBI DE PLANT 
4 6 . PAEMARAJ (AN) . Air p o l l u t i o n abatement by source c o n t r o l i n 
small s c a l e ca i c iumcarb ide p l a n t s . Bul l E l ec t ro Chero. 6, 6/ 
1990, Jun ; 610 -7 . 
The p r o c e s s of smel t ing calc ium c a r b i d e i s system 
analysed a t tv*o h i e r a r c h i c a l l e v e l s : at t h e u n i t o p e r a t i o n s 
l e v e l with a t t e n t i o n be ing drawn t o i t s s t o c h a s t i c component 
and t h e o the r a t t h e l e v e l of s t r i n g e n t c o n t r o l s and changes 
i n i t s i n i t s I n p u t s aimed at abatement of a i r p o l l u t i o n by 
a s y n t h e s i s of p r o c e s s p a r a n e t e r s for o p t i m i z a t i o n . 
. , _ , - , CARBON MONOXIDE 
47, PATIL (.GS) f BARUAH (s) and DUTTA (NN) . F a c i l i t a t e d t r a n s p o r t 
^f carbon mouo3d.de :A r ev i ew . Geoqraohv. 76, 330; 1991, Jan ; 
2 -15 . 
The e f f ec t of phys io-chemica l pa ramete r s on t h e 
f a c i l i t a t e d f l u x i n d i f f e r e n t c a r r i e r s have been c r i t i c a l l y 
exannindd for improving t h e performance of t h e e x i s t i n g s o l u t e 
- c a r r i e r system explored . Recommendations on p r o b a b l e 
a p p l i c a t i o n of f a c i l i t a t e d t r a n s p o r t menibrane t o s e p a r a t i o n 
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of carbon monoxide from I n d u s t r i a l gas s t reams haive been 
made. 
-,-,-, CHEMICAL CONTAMINAriON, COMPUTER MODEL 
4 8 . AMOS (D) and GRAY (PJ) . Removal of chemical contaminat ion 
from v e h i c l e s by exposure t o sun and wind. J Hazardous Mater, 
23, 2; 1990, May; 204-14. 
A coii^juter model i s p r e s a i t e d which d e s c r i b e s t h e 
d e s c r i p t i o n of a l i q u i d chemical of i n t e r m e d i a t e v o l a t i l i t y 
from v r f i i c l e s i n . a B c a m e ^ s e d chamber. The model h a s been 
app l i ed t o bo th alky d and p o l y u r e t h e n s p a i n t e d v e h i c l e s 
and used t o de te rmine t h e r e s i d u a l contaminat ion remaining 
on v e h i c l e s a f t e r exposure t o sun and wind, 
- , - , - , CLIMATIC CHANGE 
4 9 . WQLWf (TML) and RAPER (SCB) . I m p l i c a t i o n s for c l i m a t e and 
sea l e v e l of r e v i s e d IPCC a n i s s i o n s Scena r io s . Mature . 
3 57, 6376; 1992, May; 293-300. 
A new se t of green house g a s emiss ions Scenar ios 
h a s been produced by t h e i n t e r governmental panel on 
c l i m a t e change. I n c o r p o r a t i n g t h e s e i n t o models t h a t a l so 
i n c l u d e t h e e f f e c t s of OOj f e r t i l i z a t i o n , feedback from 
s t r a t o ^ h e r i c ozone d e p l e t i o n and t h e r a d i o a t i v e e f f e c t s 
of s u l p h a t e aero.S^ol yiel<3s new p r o j e c t i o n s for r a d i a t i v e 
f o r c i n g of c l i m a t e and fo r changes i n g loba l mean temper-
a t u r e and sea l e v e l . 
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- , - , - , rxjsr 
50. KONGKWDK (WD) and SUMMERS (OT) . Cleanroom wipe r s : p a r t i c l e 
g e n e r a t i o n . J I E I . 33, 6; 1990, Nov-Dec; 33 -9 . 
Cleanroom wipers a r e e s s e n t i a l i n p r e c i s i o n c l e a n i n g 
p r o c e s s e s . P a r t i c l e s a r e t o b e removed by t h e s e wipers , and 
t e s t i n g and q u a l i t y c o n t r o l a r e extremely i m p o r t a n t . T h i s 
p r e s e n t a t i o n o f f e r s r e s u l t s o b t a i n e d by v a r i o u s methods 
used t o t e s t p a r t i c l e g e n e r a t i o n and a t t emp t s t o i d e n t i f y 
a r e a l i s t i c t e s t i n g method t h a t s i m u l a t e s c o n d i t i o n s of 
wiper u s e . 
- , - , - , ELBCTROSTATIC PRECIPiTATORS 
5 1 . TACHIBANA (N) and MATSUMOTO (Y) . I n t e r m i t t e n t emergizat ion 
on e l e c t r o s t a t i c p r e c i p i t a t o r s . J E l e c t r o s t a t i c s . 25, 1; 
1990, Jun; 55-73. 
T h i s paper d e s c r i b e s p r i n c i p l e with t h e r e s u l t s of 
t h e change of appearance of back corona, f l y i n g pa th of 
t h e p a r t i c l e s , t h e cha rge - to -mass r a t i o of t h e p a r t i c l e s 
and t h e i r i n t r o d u c e s and o u t l i n e of IE VCETH t h e r e l a t i o n s h i p 
between migra t ion v e l o c i t y and i n t e r m i t t e n t duly for d u s t s 
of d i f f e r o i t r e s i s t i v i t i e s and f i n a l l y summarizes i t s e f f e c t , 
f e a t u r e s and o p e r a t i o n a l t e c h n i q u e s . 
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- , - , - , EMISSION 
52. GAyLORD (AM). Use of automated centr i fugal evaporatdr in 
preparat ion of HPLC sample e x t r a c t s . AM Environ Lab. 1990; 
46-9. 
The main advantage of using t h e cent r i fugal evaporator 
in the environmental appl ica t ions discussed here are minimal 
sample handling, v e r s a t i l i t y , speed and reduced emission. 
- , - , - , _, ENGINE 
53. ANON. Lower l i m i t s on engine emissions force post-cont>ustion 
t rea tment . Power. 133, 5; 1989, May; 6 5-8. 
Although Combustion modificat ions can reduce emissions 
from s ta t ionary engine/generators subs tan t ia l ly , e^diaust gas 
treatment may also be necessary to keep pace with increasingly 
s t r ingent r egu la t ions . 
_ , _ , « , » , NITROGEN OXEDE 
54. RHOADS (TW), MARKS (JR) and SIEBERT (JR) . Overview of 
i n d u s t r i a l source control for ni t rogenoxides. Ehviron Proa. 
9, 2; 1990, May; 126-30. 
This a r t i c l e p resen ts t he c u r r o i t regulatory s i tua t ion 
and looks ahead at the clean Air Act reau thor iza t ion . The 
a r t i c l e also p resen ts an overview of s ta t ionary source 
control for no emissions. 
90 
- , « , - , - , TRAY DRYER 
55, LI (R) and KARELL (M) . Technical, economic and regulatory 
evaluation of t r ay dryer solvent emission control a l t e rna -
t i v e s . Nature. 344, 6264; 1990, Mar; 321-4. 
This a r t i c l e p resen ts a comparison of several control 
technologies applied to t ray dryer solvent emissions based 
upon technica l and economic cons idera t ions . 
- , - , - , EUROPE 
56, McLLVAENE (RW) . New d^elopments in European power plant 
air po l lu t ion con t ro l . Power Etaa. 93, 2; 1989, Feb; 33-7. 
European technology wil l be at t h e forefront of 
environmental developments in t h e coming decade. Tough 
regu la t ions have stimulated a r a f t of research and develop-
ment a c t i v i t i e s . Europe has an environmental problem. 
- , - , - , GASES 
57, DHAR (PK) and SiNHA (PK) . Time-dependent optimal control 
of gaseous p o l l u t a n t s from a point source, /tool Math Model. 
13, 1; 1989, Jan; 27-31. 
Theauthors consider t h e average concentration 
d i s t r i b u t i o n in tegra ted over t h e hor izonta l p lane . The 
quanti ty of t h e po l lu tan t i s d i s t r i b u t e d optimally by 
con t ro l l ing t h e fixed emission sources within t h e c r i t i c a l 
period under an adverse meteorogical s i tua t ion so t h a t 
t h e ground level po l lu tan t concentrat ion may be a t ta ined . 
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- , - , - , GREEN HOUSE 
58. HAMMITT (JK), LEMPEPT (RJ) and SCGLESINGER (ME). Sequential-
decision s t ra tegy for abating c l imate change. Nature. 3 57, 
6376; 1992, May; 315-8. 
Current debate onpol ic ies for l imi t ing cl imate change 
due to green house emissions on whether to taike action now 
or l a t e r , and how st r ingent any emissions reduction should 
be in t h e near and long term. Any reduction policy imple-
mented now will need to be revised l a t e r as s c i en t i f i c 
understanding of cl imate change improves. 
- , - , - , HIGH INTENSITY SOUND 
59. ANON. High i n t ens i t y sound used to curb air po l lu t ion . 
J Etaviron Po l lu t . 22, 2; 1992; 76*9, 
A process t h a t uses found to condition f ly adh dust 
p a r t i c l e s so t ha t they can be removed from t h e ejdiaust gases 
of coal conibustors. These p a r t i c l e s are 100 small to be 
removed by conventional devices and are harmful to humans, 
causing lung cancer and r e sp i r a to ry d i seases . The process, 
when applied t o t h e e^diaust gases of coa l - f i red heat engines, 
uses high i n t e n s i t y sound to cause these p a r t i c l e s to 
c o l l i d e and bound together to form larger p a r t i c l e s which 
can t h a i be removed by conventional means. 
- , - , - , INDOOR 
6 0 . HUSAIN (L) . C o n t r o l l i n g indoor a i r p o l l u t i o n . J Environ Po l lu t , 
l7, 2; 1992; 47 -54 . 
A i r -borne combustion p r o d u c t s , t o x i c chemica ls and 
r a d i o a c t i v i t y a r e more abundant i n d o o r s than o u t d o o r s should 
indoor a r e b e r e g u l a t e d ? I f so, how? 
- , _, _, PARTICLE 
6 1 . MIOJEL (JC) and DAViES ( J ) . Non-steady s t a t e b i o l o g i c a l 
removal of atmospheric p a r t i c l e s from medi ter ranean su r face 
w a t e r s . N a t u r e . 340, 6229; 1989, J u l ; 131-34. 
A b i o l o g i c a l c o n t r o l a l so p r e v a i l i n no r th -wes t e rn 
medi te r ranean w a t e r s . On shor t t ime s c a l e s , c o n c e n t r a t i o n s 
and f l u x e s i n t h e upper water column can i n c r e a s e s i g n i f i -
c a n t l y fo l lowing dus t t r a n s p o r t and d e p o s i t i o n events , with 
a r e sponse of t i m e of t h e o rde r of one weal<. 
- , _ , - , » , ELBCTROSTOTIC METHOD 
62 . SOOPER (DW) and WOLFE (HL) . E l e c t r o s t a t i c removal of p a r t i c l e 
and doublets from conduc t ive s u r f a c e s . Aerosol Sci Technol . 
12, 3 ; 1900; 508-17. 
F i n e p a r t i c l e s can cause s i g n i f i c a n t l o s s e s dur ing 
t h e manufacture of micro e l e c t r o n i c components. Removal of 
such d e p o s i t e d p a r t i c l e s i s impor tan t i n reduc ing such l o s s e s . 
The r e p u l s i v e f o r c e on a s i g n i f i c a n t conduct ing p a t t i c l e on 
a charged conduct ing su r f ace i s t h e o r e t i c a l l y p r o p o r t i o n a l 
t o t h e p a r t i c l e a rea and t h e square of t h e e l e c t r i c f i e l d . 
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- , - , - , PREClPITiCION SAMPLES 
63. LAQUER (PC) , Sequential p r ec ip i t a t i on samples: A l i t e r a t u r e 
review. Atnos Ehviron. 24A, 9; 1990; 2289-97. 
This repor t reviews the l i t e r a t u r e of sequential or 
Within event p rec ip i t a t i on sample construct ion and includes 
a l imited survey of t h e i r appl icat ions , co l lec t ion , apparatus 
have been c l a s s i f i e d as manually segmenting samplers, linked 
co l l ec t ion ve r se l s , automatically s igni f icant ing samplers 
and continuous monitors. 
- , - , - , PURIFICATION 
64. tJTKiN (IB), YAKIMOV (MM) and K02LYAK (El ) . Biological air 
p^arification methods. Appl Bjochem Microbiol. 25,6; 1990, 
May; 613-20. 
Use of b io logica l air pu r i f i ca t ion methods makes i t 
poss ib le to obtain high degrees of i i r pu r i f i ca t ion from 
complex multi con^jonent mixtures of moxious, toxic and 
adorous substances at ordinary temperatures and atmospheric 
p r e s su re . 
- , - , - , SMOKE 
6 5. DRLUGA (GF) . Meeting control of needs in smoke control 
systems. Atmos Environ. 5, 4; 1989, Apr; 32-43. 
Controls involved in a smoke control system have a 
major impact on overa l l system effec t iveness , careful design 
i s a must. 
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_, - , », - , AUTOMOBILES 
66, LAVE (LB) and o t h e r s . Controll ing emissions from motor veh ic les . 
Environ Sci Technol. 24, 8; 1990, Aug; 1128-3 5. 
This a r t i c l e r epor t s t he r e s u l t s of a benef i t cost 
analys is of a l t e r n a t i v e s t r a t e g i e s for coh t ro l l ing emissions 
from hydrocarbon refuel ing and evaporative emissions from 
c a t s . 
_ , » , - , - , HOUSES 
67, GLIWA (H) and SCHILLING (B) . Emission control of smoke houses. 
Nature. 51, 3; 1991, Mar; 10 5-10. 
Today the appearance and aromea of smoked found are 
of great importance. The smoke contains about lOOOO dif ferent 
ch«tiical substances from which 500 may serve to generate 
t h e deserved aroma. At t h e several aroke houses with different 
waste gas cleaning processes t he raw and clean gas concen-
t r a t i o n s of aldehydes, phenols and t o t a l carbon were measured, 
- , - , - , STYRENE 
68, WHITE (MN) and COWLEY" (TW) . Designing vinyl e s tu res ins to 
reduce styrene emissions. Nature. 22, 1; 1990, Oct; 43-50^. 
This paper discusses methods of reducing styrene, 
emissions by t h r e e different methods. Resul ts i nd i ca t e tha t 
sa t i s fac to ry p rope r t i e s can be obtained and tha t vinye 
e s t e r s meeting t h e new Cal i fornia standards can be produced. 
9S 
- , - , - , UNION CARBIDE 
69 . ANON. Union c a r b i d e c u t s p o l l u t i o n from sp ray ing . DKydock. 
11, 3 ; 1989, Aug-Sep; 5-9, 
A new technology from union c a r b i d e chemica ls and 
p l a s t i c s company i n t h e USA, r e d u c e s a±r p o l l u t i o n from 
spraying p a i n t and o the r c o a t i n g s . 
- , - , - , URBAN 
70. KRUPNICK (AJ) and PORTNEY (PR) . C o n t r o l l i n g urban a i r 
p o l l u t i o n : A b e n e f i t cos t assessment . Sc ience . 252, 500 5; 
1991, Apr; 522-528. 
To h e l p focus deba t e about t h e b e s t u s e of s o c i e t y ' s 
r e s o u r c e s , i t i s impor tan t t o have e s t i m a t e s of t h e b e n e f i t s 
of f u r t h e r improvements i n a i r q u a l i t y . Such e s t i m a t e s a re 
developed with focaes p r i m a r i l y on r e d u c t i o n i n ground 
l e v e l ozone r e s u l t i n g from t h e c o n t r o l of v o t a l i t e o rgan ic 
compounds, t o a l e s s e r e x t e n t , p a r t i c u l a t e c o n t r o l i s a lso 
c o n s i d e r e d . 
- , - , - , VAPOR, CHEMICAL, DEPOSITION 
7 1 . ANON. TurDulent j e t s i n chemical vapor d e p o s i t i o n . Chem Enq 
Prog . 84, 12; 1988, Decl 18-22. 
Using i n l e t j e t s t o g e n e r a t e a pseudo tu rbu len t flow 
a l lows enhanced ch«nica l vapour d ^ ) « s i t i o n at low gas flow 
r a t e s and avoids t h e p h y s i c a l and economic c o n s t r a i n t s 
normally a s s o c i a t e d with t h e s e p r o c e s s e s . 
9S 
- , - , - , WfflJER SPRKf 
72. JONES (AD) and JAMES (GC) , Air movement and c l ean ing by water 
s p r a y s . Ann Geoahvs. 58, 5; 1987, Oct ; 461 -6 . 
A high p r e s s u r e wat«: spray wi th in a t u b e induces a i r 
flow through t h e t u b e and c a p t u r e s f i n e dus t con ta ined in 
t h a t a i r . The paraoneters c o n t r o l l i n g a i r flow and dust 
c a p t u r e were i n v e s t i g a t e d u s ing t u b e s r ang ing in diameter 
from 8 t o 60 cm, water flow r a t e s upto t o 0.76 1 / s . 
- , - , nrSEASES, BRONCHITIS, ATELECTASIS, MIHERPL FIBRE 
7 3 . GUNNARSSON (M) and BERGSTROEM (B) . S i g n i f i c a n c e of man-made 
minera l f i b e r s i n t h e development of b r o n c h i t i s and at 
e l e c t a s i s of t h e l ung . Atmos Ehviron. 21, 11; 1989; 2311-21, 
Temporary i r r i t a t i o n of skin, eyes and upper a i r 
ways a r e well known problems when materialsjjf c o n t a i n i n g 
wool from g l a s s f i b e r s a r e u s e d . T h i s d e s c r i b e s p a t i e n t s 
wi th longs tand ing pulmonary compl ica t ion a f t e r exposure t o 
man made mineral f i b e r s . 
- , - , - , CANCER, LUNG 
74. SHANNON (HS) and HERr2MAN (C). Lung Cancer and a i r p o l l u t i o n 
i n a i r i n d u s t r i a l c i t y - a geograph ica l a n a l y s i s . Can J P u b l i c . 
Hea l t h . 79, 4 ; 1988, Jul-Aug; 255-9. 
The r e l a t i o n s h i p between a i r p o l l u t i o n and lung cancer 
Was i n v e s t i g a t e d i n an e c o l o g i c a l s tudy. The r e sponse r a t e 
was 80% comparable d a t a was o b t a i n e d for t h e lung cancer 
from v a r i o u s s o u r c e s . 
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- # - # - , - , -, RADON 
75. KHAN (WA) and HUSAIN (L) . Indoor radon daughter c o n c e n t r a t i o n s 
an<3 p a s s i v e snoking. Atmos Bhviron. 24A, 7; 1990; 1861-7. 
Radon daughter exposure i s well known cause of lung 
caPCer i n m i n e r s . Since radon daughter a r e "kriovin t o a t t a c h 
t o ae roso l p a r t i c l e s . Radon indoor a i r might a t t a c h t o 
c i g a r e t t e smoke. The radon daughter l i v e l y o b t a i n e d t o g e t h e r 
wi th c i g a r e t t e a ioke may imply a r i s k of lung cancer for 
a c t i v e and p a s s i v e smokers, 
- , - , « , CARDIAC, CARBON MONOXTDE-REEVALUifflON 
7 6 . GREEK (WP) and DORWEILER (UP). Regula t ion of carbon monoxide: 
Are c u r r e n t s t anda rd safe? Environ Sci Technol . 24, 1; 1990, 
J a n ; 3 2 - 3 . 
The d i r e c t cause and e f f ec t r e l a t i o n s h i p s between 
carbon monoxide and c a r d i a c d i s f u n c t i o n i n d i c a t e a c l e a r 
and u rgen t need for t h e r e e v a l u a t l o n of carbon monoxide 
s t a n d a r d s i n o rde r t o p r o t e c t t h e h e a l t h of urban Americans. 
- , - , - , CHILDREN, MENTAL RETARDATION 
77. SHRESTHA (KP) and CARRERA (AE) . Hair t r a c e e lements and 
mental r e t a r d a t i o n among c h i l d r e n . Arch Environ Hea l t h . 
4 3 , 6; 1988, No«-DeC; 396-8 . 
The calc ium, magnesium, z inc , i r o n and copper con ten t 
found i n sca lp h a i r c h i l d r e n with mental r e t a r d a t i o n were 
compared with h e a l t h y normal c h i l d r e n . The h a i r of c h i l d r e n 
wi th mental r e t a r d a t i o n showed s i g n i f i c a n t l y lower l e v e l s 
of Iron/ copper and magnesium and higher l e v e l s of calcium. 
The zinc content did not differ between t h e two groups. 
The d i f fe r« ice in l eve l s of ha i r t r a c e elements between 
normal chi ldren and those with mental r e t a rd at ioncould be 
of pa r t i cu l a r i n t e r e s t in the inves t iga t ion of t h e cause 
of mental r e t a rda t ion among ch i ld ren . 
- , - , - , - , RESPIRATION 
78. THOMSON (M) and PHILION ( J ) . Chi ld ren ' s r ep i r a t i on hospi ta -
l i z a t i o n and a i r po l lu t ion . Nature. 349, 6312; 1991, Feb; 
772-4. 
Because of concern in pulp mil l communities about 
t h e e f fec ts of air po l lu t ion , they studied avai lable hosp i t -
a l i za t i on data, comparing communities with and without pulp-
m i l l s . Hospi ta l iza t ions were r e s t r i c t e d to chi ldren and 
youth and t o resp i ra to ry diagnoses t ha t might have r e su l t ed 
from a i r po l lu t ion . 
- , _, - , - , ALLERGY 
79. REED (CE) and SWANSON (MC) . Indoor a l lergens , i den t i f i ca t i on 
and quant i f i ca t ion . Bo\indarv Laver Meteorol. 41, 1-4; 1987, 
Oct-Dec; 319-31. 
A l a rge number of a l le rgens occur in t he a i r of home 
and many work s i l e s . Almost any organic dust or v o l a t i l e 
chemical r e a c t i v e with p ro te ins can cause a l l e rg i c r e ^ i r a -
to ry d i sease . If t h e exposure continues several after t he 
d isease begins t h e r e may be permanent d i s a b i l i t y , so recog-
99 
-f - , ETFBCT, BIOLOGICAL, SAD PAULO AND CUB/ffO 
80. B0EHI4 (GM) and o the r s . Biological e f fec ts of air pol lu t ion 
in Sao Paulo and Cubatao. Ettviron Res.49. 2; 1989, Aug; 208-16. 
Rats were used as b io log ica l indica tor of air qual i ty 
in two heavily pol lu ted Brazi l lean towns, Sao Paulo and Cubatao, 
^hey were exposed for 6 months t o ambient air in areas where 
t h e po l lu t ion was known to be severe. 
• 9 , - , - , BRITAIN 
8 1 . VOODIN (SJ) . ftivironmental e f fec ts of air pol lu t ion in B r i t a i n . 
J Appl Ecol. 26, 3; 1989, Dec; 794-61. 
In B r i t i s h Ecological damage by air pol lu tant has been 
reduced in areas c lose to emission sources but has increased 
in remote fural areas . Air po l lu t ion has caused f r e ^ water 
ac id i f i ca t ion in Br i t i sh with amescutive danage to fSaujr'O. 
and f aUToa 
- , - , - , CROP, TREE 
82. GOYAL (P) and AGARWAL (P) . Tree and crop in jury . J Atmos 
Chem. 9, 1-3; 1989, Jul-Oct; 1-4. 
In t h i s a r t i c l e , s c i e n t i f i c evidence i s revviewed 
t h a t a i r p o l l u t i o n i s contr ibut ing to t h e damage of fo re s t s 
t r e e s and crops. 
10(1 
- , - , _ , - , UNITED STATES 
8 3 , HECK (WW). Assessment of c rop l o s s e s from a i r p o l l u t a n t s i n 
t h e Uni ted S t a t e s . Na tu re . 337, 6207; 1989, Feb; 541-4. 
Air p o l l u t i o n e f f e c t s on crop from p o i n t sources have 
long been r ecogn ized . Many chemica l s have been i d e n t i f i e d as 
a tmospher ic con taminants t h a t can i n j u r e or damage c rops at 
some range of exposure c o n c e n t r a t i o n s and t i m e s . 
_ _ - , DUST- CEMENT- PLANT 
84 . PRASAD (MSU) and INAMDAR (JA) . Effect of cem«it dust p o l l u -
t i o n on p l a n t . Proc Ind ian Acad S c i . 100, 6; 1990; 43 5-43. 
Effect of cement dus t p o l l u t i o n on p l a n t s have been 
s t u d i e d by comparing p l a n t s p o l l u t e d as well a s from non 
p o l l u t e d a r e a s . IXae t o cement dust accumulation on expos&d 
p a r t s of t h e p l a n t t h e r e was a dec rease i n h e i g h t and 
c h l o r o p h y l l c o n t e n t . In p o l l u t e d p l a n t s , damage l e a v e s 
show i n c r e a s e i n s tomatal f requency, 
- , - , - , ECOSYSTEM 
8 5 . SAE (VS), MISHRA (MP) and MiaiRA (GP) . Index for t h e 
measurement of p e n a l i z a t i o n of environment by p o l l u t i o n . 
Environ Ecol . 5, 4 ; 1988, Dec; 798-801. 
The paper r e p o r t e d environmental p o l l u t i o n with 
r e f e r e n c e t o t h e cement dust p o l l u t i o n a t Kymore (MP). 
The e f f e c t s of cement dust p o l l u t i o n on b i o t i c and a b i o t i c 
components of t h e ecosystem were contoined I n t o an index 
of p e n a l i z a t i o n measuring t h e ne t damage caused t o t h e 
t o t a l system at any given p l a c e along t h e p e n a l i z a t i o n 
1 0 1 
- , - , - , ENVIRONMENTM:,, MILITARY OPERATION 
3 6 . PRICE (ARG) and SHEPPARD (CRC) . Gulf: Pas t , Present and 
p o s s i b l e f u t u r e s t a t u s . Mar Po l l u t B u l l . 22, 5; 1991, Apr; 
22-7 . 
The c u r r e n t h o s t i l i t i e s i n t h e Gulf began on 16/17 
Jan 1991, fo l lowing t h e i nvas ion of Kuwait during ^ g 1990, 
In t h i s a r t i c l e , t h e impor tance of t h e Gulf r eg ion , and 
some of t h e t h r e a t s i t f a c e s from t h e Gulf was whi le 
a t t e n t i o n focuses mostly on c o a s t a l and mar ine ecosystem 
and l a r g e s p e c i e s of w i l d l i f e ( e . g . b i r d s and f i s h e r i e s ) , 
lower l e v e l i n t h e eco sty stem ( e . g . microorganisms) may 
a l s o b e a f f e c t e d . 
- , - , - , PLOURIDE, INDUSTRY, SPAIN 
8 7 . VILLAR (E) . Study of t h e impact of i n d u s t r i a l f l o u r i d e 
emiss ion on a r u r a l environment . J- . Waste Manage Asaoci . 
39, 8; 1989, Aug; 1098-1100. 
lUscuss t h e c u r r e n t f l o u r i d e l e v e l s i n t h e area of 
o u t e r , c a n t a b r e a (Spain) , i n t h e v i c i n i t y of a f ac to ry 
whose main i n d u s t r i a l a c t i v i t y i s t h e p roduc t ion of 
f l u o r i d e compounds. When t h e f a c t o r y opened in t h e ea r ly 
1970s, i t was t h e source of a s e r i o u s p o l l u t i o n problem, 
an i n c r e a s i n g memcers of c a s e s of f l u o r o s i s i n c a t t l e on 
famous near t h e f a c t o r y were d e t e c t e d i n a d d i t i o n t o 
e x t e n s i v e damage t o v e g e t a t i o n . 
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_, - , _, FOREST 
88. SCHULZE (ED) , Air po l lu t ion and fores t decl ine in a spruce 
(Picea ables) f o r e s t . Environ Po l lu t . 29, 6; 1989, May; 
166-78. 
Symptoms of plant conmunity decl ine of spruce in 
Europe range from needle yellowing and l o s s to t r e e and 
stand mor ta l i ty SO,/ No and ozone has had d i rec t effect 
©n needles and pathogens have only been secondary agents. 
- , - , - , GREENHOUSE 
89. ROSWALL (T) . Green house gases and global change: i n t e r -
nat ional co l labora t ion . Environ Spi Technol. 2 5, 4; 1991, 
Apr; 567-73. 
Much of the current concern about f a c t s of the global 
environment i s r e l a t ed to the increased concentration of 
green house gases and poss ib le e f fec ts in t h e global c l imate . 
The chemical composition of t h e atmosphere, which i s 
changing rapidly determined by t h e r e l ea se and uptake of 
a va r i e ty of t r a c e gases by t h e biosphere . 
- , - , - , - , CARBONDIOXEDE 
90. ANOK. Earth as a green house. Oceanus. 32, 2; 1989; 3 5-6. 
When t h e solar heat i s rad ia ted back in to space 
from t h e ground as longer (infrared) waves, i t i s trapped 
by caroondioxide and other gases in the atmosphere. The 
atmosphere gradually warms, emulting t he heating tha t 
occurs i n s ide a green house, whose g l a s s panes al«o prevent 
t h e r e rad ia ted heat from escaping. 
103 
-,-,-,-, GASES 
91, WARRICK (RA)and JONES (PD). Green house effect: Impacts and 
policies. Forxim. 3, 3; 1988; 48-62. 
The atmospheric gases (carbon monoxide, metham 
nitrous oxide and chlorofluoro carbons) aitr transparent 
to shart_wave radiation from the sun, but absorb long-wave 
radiation from the earth, their trapping heat. Increasing 
their concentrations in the atmospheric causes the earth's 
surface and lower atmosphere to warn like a greenhouse. 
This climatic "greenhouse effect" threatens to alter the 
environment in which we live and ultimately affect our 
society and economy, 
-,-,-, HEALTH, ACID, DEPOSITION, CANADA 
92. STERN (B) and FRANKLIN (C). Health effects of acid deposi-
tion in Canada. Boundary Layer Meteorol. 42, 1-2; 1988, 
Jan; 145-51. 
A study of Health and Welfare Canada investigated 
the chronic health effects of long-term exposure to acid 
deposition by comparing health responses between two 
populations of school children - one residing in Tillsonburg 
(high acid deposition area) and the others in Portage la 
Praire (control area). Children in Tillsonburg have a 
higher incidence of respiratory symptoms. 
-,-,-,-, HAZARDS 
93. AMMANN (HM). Effect of indoor air popiilations. Boundary-
Layer Meteorol. 38, 4; 1989, Mar; 315-37. 
This paper reviews health hazards and physiologic 
effects of indoor air pollution on populations, including 
infants and the elderly, pregant women and their fetuses, 
anemic and asthmatic persons, those with compromised 
cardiovascular or pulmonary function, and siblings of 
sudden infant death syndrom victims. Illness, including 
influenza, food poisoning, angina or brain deterioration, 
results in misdiagnosis of intoxication from indoor air 
pollution. 
-,-,-,-, INDOOR 
94. LOWRY (S). Indoor air quality. Br Med J. 299, 6712; 1989, 
Dec; 1388-90. 
Most people know that outdoor air pollution can 
their health but few pay attention to the quality of 
indoor air. Yet we spend about 80% of our time indoors, 
as much as three quarters of this in our homes. Elderly 
people, mothers and young children and the sick spend 
most time at home and may also be particularly sensitive 
to any health effects of pollutants. 
10^ 
-,-,-, MERCURY CYCLE, NORTH AMERICA 
95. PORCELLA (D). Mercury in the environment. Mar Environ Res. 
33, 1 ; 1992; 49-74. 
Researchers are testing two major hypotheses about 
health risks associated with mercury cycling that atmos-
pheric deposition accounts for most mercury accumulated 
in fish, and that acidity enhances mercury accumulation 
by fish. Results suggest that the hypothesis are true, 
but the underlying mechanisms require elucidation. Research 
in North American lakes indicates that in Situ bioreme-
diation may be an effective migration option. 
-,-,-, MOISTURE ' 
96. SECBAL (M) . On the effect of day time surface evaporation 
on pollution dispersion. Atoms Environ. 24, 7; 1990; 
1801-1811. 
The general effects of surface availability on 
regional and local pollution dispersian during the day 
are examined through conceptual modeling and analytic 
analysis, when surface moisture availability is assumed 
to be homogeneous over regional scales. The results suggest 
that in low mid.latitudew and subtropical regions the 
change in pasquitt stability classes around noon,between 
extremely wet and very dry surfaces, is typically one 
stability class shift. In the morning and afternoon,however, 
the corresponding change is morS pronounced. Similar trends 
were suggested when the evaluations were made in terms 
of W/U. 
I d a 
-.-.-,-, PHOTO TOXICITY 
97. COOPER (DW) and WOLFE (HL). Importance of moisture in 
phytotoxicity. Atmos Environ. 24, 7; 1990; 1861-9. 
A study was conducted to determine the effect of 
controlled levels of humidity and/or free moisture on 
ozone toxicity to several plants. Increasing relative 
h\jmidity caused a corresponding in plant injury ozone 
concentration and relative humidity were not limiting, 
-,-,-, NITRATE, PACIFIC OCEAN 
98. PROSPERO (JM) and SAVOIE (DL). Effect of continental 
sources on nitrate concentration over the pacific ocean. 
Nature. 339, 6227; 1989, Jun; 687-689. 
In the north pacific nitrate concentration was about 
three times greater than in the south pacific, and was 
co-seasonal with Asian dust transport, suggesting that 
much of the nitrate over the north pacific is derived 
from continental sources, 
-,-,-, NUTRIENT, OCEAN 
99, FANNING (KA), Influence of atmospheric pollution on nutrient 
limitation in the ocean. Nature, 339,6224; 1989, Jun; 660-3, 
Atmospheric nitrogen had only minimal effects on 
euphotic zone productivity or on nitrate at the Atlantee 
thermocline, thus, suggesting a negligible oceanic role 
for pollutant atmospheric nitrogen. The author gives evidence 
107 
to the contrary, by clearly showing that, whereas nitrogen 
limitation is much more prevalent than phosphorous limita-
tion in the surface ocean. 
-,-,-, OCEAN, NORTH WESTERN INDIA 
100. KUMAR (MR Ramesh), SADHURAM (Y) and GANGADHARA (LV). Structure 
of the marine water layer over north western Indian ocean 
during 1983 summer monsoon. Boundary Layer Meteorol. 52, 
1-2; 1990, July; 177-91. 
The spatial variability of the structure of the lower 
troposphere over the north-western Indian Ocean for thd 
period 12th July to 2nd September 1983 has been studied 
using upper air data collected of "Sagar Kanya". An 
analysis of thermodynamic structure and Kinematics of the 
marine boxindary layer for different zonal and meridional 
sections revealed that the temperature and humidity 
inversions were generally absent over the study area except 
over a few locations in the western region. 
-,-,-, PLANT 
101. WAJiJ ALI . Air pollution impacts on plants. J Hazardous 
Matter. 17, 1; 1987, Dec; 47-59. 
Air pollution impacts on plant life an extremely 
complex, involving a broad range of physiological processes 
contrasting species specific reactions, multiple,pollutants 
and stresses and interactions ranging in scale from the 
biochemical to the landscape level. 
l O H 
-,-,-, PLANT, GROWTH 
102. RAO (VB) and RAO (PN), Effects of chronic exposure of plants 
to low levels of air pollution. Am Chem Soc. 
In air pollution damage to vegetation, advances in 
chemistry series. FJourides range in plant from 3,4-8.71 
and those of S0_ from 0.67-92.6%. The greatest from air 
pollutants effects on plants vegetation and growth. It 
causes lot of damage to plants S0_ dangerous to plant growth, 
-f-,-!-, NEW YORK 
103. ANON. Effect of air pollution on plants in New York. 
J Environ Sci. 25A, 5-6; 1991; 1023-31. 
The contribution of air pollutants to growth of 
plants varies from season to season, and is markedly 
affected by wheather. 
-,-.-, THERMAL POWER 
104. MANOHAR (GK) and KANDALGAONKAR (SS) and SHDLAPURKAR (SM), 
Effects of thermal power plant emissions on the atmospheric 
electrical parameters, Atmos Environ, 23, 4; 1989; 843-5 0. 
Emissions from industrial stacks may not only cause 
environmental and health problems but also cause substan-
tial deviation in the flair weather atmospheric electric 
parameters. Observations of the surface electric fluid, 
point discharge current and wind in the vicinity of 
thermal power plant were made during three feild obser-
vational programes. 
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- , - , - , PLANT, TOBACCO 
105. PALAIS iJVSi and COWLEbf (TW) . Consideration of air qual i ty 
standards for vegetat ion with respect to ozone. Atmos Environ. 
26A, 14; 1992, Oct; 2615-26. 
Ozone I s obviously t h e most damaging of a i r po l lu t an t s , 
^t I s the p r inc ipa l oxidant in t h e photo chemical smog one 
t en th of t h i s level for s ens i t i ve tobacco v a r i e t i e s . Ozone 
also effect in t he growth of p l a n t s . 
- , - , - , VENTlL/fflON 
106. YAZrZ (MI) and YEN (AWP) . Effects of ven t i l a t i on and air 
temperature on pollutatoton l e v e l s in under ground c a r paries. 
Water Air Soli Po l lu t . 44, 3-4; 1989, Apr; 375-8 5. 
High cor re la t ion coef f ic ien t va lues were obtained 
between t h e l e v e l s of Co and t r a f f i c flow. High t r a f f i c 
flow also increased the mean a i r temperature i n s ide the 
car parks . Reduction in t he v e n t i l a t i o n r a t e s in t h e car 
parks caused air almost two-fold increase in t h e level of 
CO. 
- , - , - , WILELIFE 
107. NEVMAN (JR) and SCHREIBER (RK) . Air po l lu t ion acid wi ld l i f e 
toxicology. Environ TQXICQI Chem. 7, 5; 1988; 381-90. 
This a r t i c l e seviroos t h e current s t a t e of knowledge 
of air po l lu t ion and wi ld l i f e toxicology and t h e containing 
Hi) 
t h r e a t a i r p o l l u t i o n p r e s e n t s t o w i l d l i f e . The a v a i l stole 
in fo rmat ion on r e p o r t e d e f f e c t s of gaseous and p a r t i c u l a t e 
p o l l u t a n t s on t e r r e s t r i a l w i l d l i f e , along with s imi l a r 
t o x i c o l o g i c a l d a t a for domest ic animals , i s summarized. 
In format ion on t h e t o x i c e f f e c t s , t o l e r a n c e l e v e l s , p a t h w a y s 
of Contaminat ion, and r i s k s t o w i l d l i f e from a i r p o l l u t i o n 
i s g iven . 
- , - , EXPERIMENT, NITRIC OXIDE, REMOVAL 
108. SIEBERS (DL) . Removal of n i t r i c o x i d e from eidiaust gas with 
cyanur i c a c i d . J Air Waste Assoc. 40, 2; 1990, F ^ ; 272-4. 
T h i s a r t i c l e p r e s e n t s an exper imental i n v e s t i g a t i o n 
of t h e NO r e d u c t i o n p r o c e s s us ing cyanus ic a c id . The e f f e c t s 
of t empe ra tu r e exhaust g a s composi t ion, cyanur ic acid 
c o n c e n t r a t i o n and su r face were examined. 
- , - , - , PARTICLE RESUSPENSION 
109. NICHOLSON (KVO . Review of p a r t i c l e r esuspens ion . Atmos 
Environ. 22, 12; 1988; 2639-51. 
General exper imental a s p e c t s halve been cons idered , 
r a t h e r t han focus ing on t h e numerical v a l u e s of r e s u l t s , 
and r e s e a r c h on e ros ion and resuspens ion by mechanisms 
o t h e r t han wind h a s been i n c l u d e d . 
I l l 
- , - , - , R;^AN SPECTROSCOPY 
110. TANG (IN) and FUNG (KH) . Character izat ion of inorganic 
s a l t p a r t i c l e s by Raman spectroscopy. J Aerosol Sci . 20, 5; 
1989; 609-617. 
Raroan spectra have been obtained for s ingle aerosol 
p a r t i c l e s l e v i t a t e l l in an electrodynamic c e l l . The p a r t i c l e s 
are composed of conmion inorganic s a l t s such as sul fa tes , 
p h o ^ h a t e s and chroneates in e i ther pure or mixed form. The 
Ranan v ib ra t iona l frequencies observed for these compounds 
presen ts in acrosel p a r t i c l e s are found to be in good 
agreement with those of buck samples, 
- , - , LAW 
;2.ii. QCJARIES (J) and o the r s . New clean Air Act. AM Ceram Soc 
Bull. 70, 3; 1991, Mar; 40 5-9. 
The passage of t h e clean Air Act Amendments of 1990 
represen t s t h e most s ign i f icant development in environraai-
t a l l e g i s l a t i o n in t h e l a s t congress. Only two pr ior clean 
a i r l e g i s l a t i v e e f fo r t s were comparable in magnitude to these 
swerping changes. The clean Air Act of 1970 and the 1977 
clean Air Act Amendments. 
1 1 2 
- , - , - , ACID RAIN 
112, HAN30N (D). S ta tes preparing for acid ra in l e g i s l a t i o n , 
Chem Ehg News. 67, 37; 1989, Sep; 2026, 
One of the main functions of any new clean air law 
wil l be reduction of acid r a i n . And in a r a r e burs t of 
governmental for s ight , t h e environmental protec t ion agecxcy 
and s t a t e air control organizat ion are working on having 
programs in p lace able to meet t h e new requirements. 
_ , _ , - , « - , ECONOMIC 
113. COBB (TB) and o t h « : s . Effect of acid ra in l e g i s l a t i o n on 
t h e economics of COj recovery from fresh power p l a n t s . 
Environ Proo. 7, 4; 1988, Nov; 247-56. 
Proposed acid ra in l e g i s l a t i o n and the l a r g e term 
need to enhance domestic o i l production could combine to 
make economic t h e recovery and use of So^/so mixtures 
t h a t are now vented to t h e atmosphere from t h e smokes 
lacks of f o s s i l f i red combusters, 
- , - , _ , aaSSION REDaCTION, INDUSTRY 
114, McLLVAlNE (RW) . 1991 global air po l lu t ion control indus t ry , 
J Air Waste Manage Assoc. 41 , 3; 1991, Mar; 272-5. 
This market analys is of the global impact of t h e 1990 
amendments to t he clean Air Act on t he a i r po l lu t ion industry 
inc ldes an examination of s igni f icant requirements of t he 
law, and t h e var ious technological developments necessary 
t o produce emission reduct ion. 
113 
- . , _ , - , MEASUREMENT, DEPOSITION 
115. ARORA (U) , Removal model s u i t a b l e for adr p o l l u t a n t s emi t ted 
from a i r e l e v a t e d source . ADDI Math Model. 15, 7; 1991, J u l ; 
336 -9 . 
^he depos i t i on of p o l l u t a n t s i s accounted for by 
apply ing t h e a b s o r p t i v e boundary on t h e ground su r f ace . The 
t r a n s p o r t equa t ion r e p r e s e n t i n g i n s t a n t a n e o u s and delayed 
removal i s solved numer ica l ly by t h e f r a c t i o n a l s tep method. 
- , _ , - , FUME 
116. BATTISTONI (P ) . Evaluat ion of fume l e v e l emiss ions of a i r 
automat ic welding system. J Bhvjron Stud. 36, 4 ; 1990; 
279-84. 
Measurement of p a r t i c u l a t e con ten t and t h e r e ^ o n s e 
c h a r a c t e r i s t i c s of s c a t t e r e d l i g h t , a i r o s o l monitor were 
eva lua ted during welding o p e r a t i o n s o b t a i n e d with a i r 
automat ic Mig t ra in wi ld ing system i n shipyacot icvvii 
enclosed spaces . The t i n c e r t a i n t y i n c a l i b r a t i o n of f a c t o r s 
malces a c c u r a t e de t e rmina t ion of fume l e v e l s d i f f i c u l t , 
- , - , - , HYI»0GEN PEROXEDE 
117. KUMAR (V) and o t h e r s . Microprocessor - based a i r analyzer 
u n i t for sub p a r t s per b i l l i o n l e v e l s measurements of 
hydrogen p e r o x i d e , Atmos ^ v i r o n . 25A, 5-6; 1991; 1033-8, 
With improved sampling and a n a l y s i s t e c h n i q u e s . The 
ou tpu t da ta , wi th t h e i r l i n e a r v a r i a t i o n over f i v e o r d e r s 
lU 
of H^S^ c o n c e n t r a t i o n allow a c c u r a t e measurements i n t h e 
p r e sence of o t h e r o x i d a n t s l i k e ozone and n i t r o g e n o x i d e s . 
The sanpl ing of atmospheric H2O2 i s done i n s p e c i a l l y 
pwrlfiied water us ing a i r impanger with an e f f i c i ency of 
100%. 
-,-,-, ISOTOPE, SULPHUR, ARCTICHAZE, CANADA 
118, COKER (RD) and o t h e r s . Or ig in of sulphur i n Canadian Arc t ic 
h a z e from i s o t o p e measurements. Na tu re . 349, 630 5; 1991, 
J an ; 142-5. 
S ince t h e mid 19 50s t h e r e h a ^ e e n a marked i n c r e a s e 
i n l e v e l s of a i r p o l l u t i o n i n t h e A r t i c l e r e g i o n . Th i s i s 
apparent from t h e p e r v a s i v e haze t h a t h a s been d e t e c t e d 
over l a r g e a r e a s of t h e Northern Hemisphere, which can 
cover up t o 9% of t h e ea r ths* s s u r f a c e . The haze most 
pronounced dur ing January t o ^ r i l , and i s c h a r a c t e r i z e d 
by a r e d u c t i o n i n v i s i b i l i t y and anomously h igh l e v e l s of 
organt© and i n o r g a n i c compounds of t h e t y p e found i n 
p o l l u t e d environments . 
- , - , - , METHANE 
119. KHALIE (MAK) and RASMUSSEN (RA) . Atmospheric methane: 
Secent g l o b a l t r e n d s , foviron Sci Technol . 24, 4 ; 1990, 
Apr; 549-53. 
They r e p o r t g l o b a l l y averaged c o n c e n t r a t i o n s of 
a tmospheric methane based on measurements taken at s i x 
l o c a t i o n s rang ing i n l a t i t u d e from wi th in t h e Arc t i c 
115 
C i r c l e t o t h e south p o l e . They a lso show t h a t t h e t o t a l 
mass of methane i n t h e e a r t h ' s atmosphere undergoes 
seasonal v a r i a t i o n , wi th h i g h e s t l e v e l s dur ing l a t e f a l l 
and e a r l y w i n t e r s of t h e n o r t h e r n hemisphere and lowest 
l e v e l s i n t h e summer, 
- , - , - , MINERAL DUST, DEPOSITION, ELBCTROST/CTIC CHARGE 
120. JONES (AD) and o t h e r s . E f f e c t s of e l e c t r o s t a t i c charge on 
t h e pulmonary d e p o s i t i o n of minera l dus t a e r o s o l e inha led 
by r a t e s . J Aerosol S c i . 19, 5; 1988, Oct; 56 5-75. 
Mineral d u s t s u s u a l l y become e l e c t r o s t a t i c a l l y 
charged dur ing mechanical d i s p e r s a l i n t o t h e a i r . The 
e f f e c t s on d e p o s i t i o n of s e v e r a l d u s t s wi th in t h e lung 
were i n v e s t i g a t e d by measuring t h e amounts of dus t r e t a i n e d 
i n groups of r a t s e3<posed, r e s p e c t i v e l y , t o a normally 
cha rge dus t c loud and t o a c loud with reduced cha rge , 
- , - , - , OZOHEHOLE, ANTARCTIC 
121, ANON. A n t a r c t i c ozone h o l e l e s s e n s i n 1988. Bul l Am Meterol 
Soc. 70, 1; 1989, Jan ; 6 9 - 7 5 . 
A sp r ing t ime "ozone h o l e " which h a s appeared i n 
A n t a r c t i c i n r e c e n t y e a r s i s c o n s i d e r a b l y l e s s deep t h i s 
season than i t was i n 1987, and even shallower than i n 
1986. Measurements with b a l l o n bo rne i n s t r u m e n t s launched 
by NOAA personne l a t t h e south p o l e i n e a r l y o c t e r 1988 
show t h a t t h e amount of ozone i n an a i r column above t h e 
s i t e averaged more than 200 Ebb son u n i t s . 
itf; 
- , - t - , VAPOUR PRESSURE, THERMODYNAMIC PARAMETERS 
122 , YALKQWSKY (SH) , MISHRA (DS) and MORRIS (KR) . Dependence o f 
v a p o u r p r e s s u r e o f s o l i d s and l i q u i d s on v a r i o u s t h e r m o d y -
namic p a r a m e t e r s . Chemosphere . 2 1 , 1-2; 1990; 107 -10 . 
An a c c u r a t e and the rmodynamic a l l y sound e q u a t i o n 
f o r t h e e s t i m a t i o n of t h e v a p o u r p r e s s u r e o f o r g a n i c comp-
o u n d s and l i q u i d s i s d e v e l o p e d . The e q u a t i o n r e q u i r e s 
p h y B i o c h e m i c a l pa ran ie t i s r s , e n t r o p i e s o f m e l t i n g and 
v a p o r i z a t i o n , h e a t c a p a c i t y c h a n g e on m e l t i n g and v a p o r i -
z a t i o n , and m e l t i n g and b o n d i n g t e m p e r a t u r e s . 
, WATER DROPS 
1 2 3 . BUTLER (DR) . Mass t r a n s f e r from d i s c r e t e w a t e r d r o p s on 
l e a v e s i n a c e r e a l c a n o p y . Boundary Laver ^ e t e r o r o l . 53, 
1-2; 1990; 3 3 - 4 2 . 
The b o u n d a r y l a y e r r e s i s t a n c e , r d , f o r wa te r vapour 
t r a n s f e r from s i n g l e d r o p s on a wheat 16af was d i v i d e d 
from f i e l d m e a s u r e m e n t s o f t h e e v a p o r a t i o n and a i r h u m i d i t y . 
- , - , - , WATER VAPOUR 
124- SEN (AK), KARMAKAR (PK) and MITRA (A) . R a d i o m e t r i c s t u d i e s 
o f c l e a r a i r a t t e n u a t i o n and a t m o s p h e r i c wa te r v a p o u r a t 
2 2 . 2 3 5 GHZ o v e r C a l c u t t a . Abmos E n v i r o n . 24A, 7; 1990; 
1 9 0 9 - 1 3 . 
2 2 . 2 3 5 GHZ i s t h e t h e r m a l e m i s s i o n l i n e of wa te r 
m 
vapour i n t h e atmosphere. ^ e s t i m a t e of a t t e n u a t i o n and 
hence t h e water vapour con ten t i n t h e atmosphere h a s been 
made by us ing a 22.23 5 GHz. rad iometer i n s t a l l e d at t h e 
i n s t i t u t e of Radiophysics and E l e c t r o n i c s C a l c u t t a . 
, POLLUTANTS 
125. ZAPAR IC3BAL (M) . Depos i t ioh of a i r bo rne c a t i o n s and anions 
i n t h e v i c i n i t y of a p o l l u t e d a r e a . Ind ian J Ecol . 15/ 1; 
1988, Jan ; 1-6. 
High c o n c e n t r a t i o n s of potass ium, magnessiura and 
sulpher were recorded p e r i o d i c a l l y i n t h e s o i l and r e s i n 
a t a s i t e which h a s p o l l u t e d by t h e emission of o x i d e s 
sulphur and n i t r o g e n and i n d u s t r i a l w a s t e s . The depos i t i on 
of f i o u s and c a t i o n s were s i g n i f i c a n t l y h igher i n t h e 
p o l l u t e d a rea than t h e n o n - p o l l u t e d s i t e . 
- , - , _ , ACID, FOREST DAMA3E 
126. PITELKA (LF) and RAYNAL (DJ) . Fo re s t d e c l i n e and a c i d i c 
d e p o s i t i o n . Ecology. 70, 1; 1989, Feb; 2-10. 
A u t h o r ' s mention t h e alarming cond i t i on of a i r 
p o l l u t i o n due acid d e p o s i t i o n . T h i s a r t i c l e i s t o 
review t h e cement f o r e s t d e c l i n e phenomenon b r i e f l y 
and t o d i s c u s s c e n t r a l a s p e c t s of t h e r e s e a r c h e f f o r t 
and s c i e n t i f i c deba t e . 
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- , - , - , PCITRKLH, CANADA 
127. PHILIPS (TP) and FORSTER (BA) . Economic Impacts of acid 
rairi on fores t , aquatic, and agr icu l tu ra l ecosystems in 
Canada. Am J Aaric Econ. 69, 5; 1987, Dec; 96S-9. 
Canadian researchers in t h e mid 19 50s began to 
suspect t h a t air po l l u t an t s to suspect t ha t a ir po l lu t an t s 
were causing aquatic, fo res t ry , and agr icu l tu ra l damages. 
The major areas affected were south-western Ontario and 
Eastern townships of Quebec other regions of Canada 
exhibited l i t t l e or no damage. Despite t he l imited area 
affected, a ir pol lu t ion impact i s s ignif icant because 
t h e affected area contains t h e highest population, larger 
number of lakes, and in t ens ive fores t ry and agr icu l tu ra l 
production. 
- , _ , _ , - , CLASSROOM 
128. FLEET (G) and JONES (C) . Acid ra in in t h e classroom: fi( 
student research p ro jec t . J Biol Educ. 21, 3; 1987; 156-8. 
Three fourth year (15 year old) school students 
repor t on t h e i r inves t iga t ion of t h e effects of d i l u t e 
sulphuric acid solut ions on t h e growth of c res s seedl ings. 
Ii<) 
- , - , - , NORTH SEA 
129. LAANE (RWPM), COLIJN (P) and DEVRIES (A). Acid r a i n from 
t h e North sea . Mar P o l l u t B u l l . 20, 2; 1989, Feb; 94 -7 . 
The a u t h o r s have made an e s t i m a t e of t h e dimethyl 
s u l p h i d e p roduc t ion i n t h e North sea and have compared 
t h i s wi th t h e emission of sulphur d i o x i d e from t h e c o u n t r i e s 
b o r d e r i n g t h e North sea . 
_, _,->ACID, USA 
130. GAURI (iCL), PUNURU (AR) and HOLEREN (GC) . Acid i ty g r a d i e n t 
i n t h e KIPDA r e g i o n . Ehviron Geol Water Sc. 1 5 , 1 ; 1990, 
Jan-Feb ; 55-8. 
Acid p r e c l p a t i o n l e a v e s f l n g u r e p r i i t s upon marble 
s t icfaces . Preserved in weather ing c r u s t on da ted 
monuments, t h e s e f i n g u r e p r i n t s s e rve as g u i d e s t o i d e n t i f y 
l e v e l s of a c i d i t y of a r e g i o n . They c o l l e c t e d sc rap ings 
from p r o t e c t e d s u r f a c e s of tomb s tones made of *3eorgia 
marble whose d a t e of i n s t a l l a t i o n could be determined 
with r e a s o n a b l e c e r t a i n t y . An ac id map was produced showing 
t i m e c o l o u r s . T h i s map r e v e a l s t h a t t h e e f f ec t of SOj on 
marb le . 
120 
- , - , - , AERO^LS 
131. BISWAS ( P ) . m f f e c e n t l a l i r a p a c t o r s of a e r o s o l s . J Aerosol 
S c l . 19, 5; 1988, Oct; 603-10. 
A g e n e r a l i z e d express ion for computing r a t e s of 
ae roso l by d i f f e r e n t i a l impact6»« i s developed. T h i s i s 
so lved for an aerosol flow p a s t a cy l i nde r and i s an 
impactor p o t e n t i a l flow c o n d i t i o n s enhancement of depos i t i on 
©f small p a r t i c l e s o c c u r s under high ae roso l nunjber concen-
t r a t i o n s i t u a t i o n s . Upper l i m t t s on number c o n c e n t r a t i o n s 
t h a t can b e used for unb iased sampling in impac to r s a r e 
developed. 
_ , - , - , AEROSOLS, POLAND 
132. i>AKKAi;iEN (TA) . Coal combustion aerosols : / ! • f i e l d s tudy. 
J Ehviron S c i . 24, 12; 1990, Dec; 1811-8. 
Mass and elemental s i z e d i s t r i b u t i o n of a e r o s o l s 
emi t t ed i n t h e p a r t i c l e s i z e r ange 0 .01 -11 ( s t r o k e 
diameter) from a b o i l e r f i r i n g p u l v e r i z e d , b i t e r m i n o u s coal 
from Poland were measured by u s i n g i n s i t e s p a r t i c l e s s i z e 
c l a s s i f i c a t i o n with a i r in s tack compress ib le flow low 
p r e s s u r e impac to r . 
- , - , - , AEROSOLS, BOMBA:^ 
133. SADASIVAN (S) and NBGI (BS) . Elemental c h a r a c t e r i z a t i o n of 
a tmospheric a e r o s o l s . Afcmos Ehviron. 24A, 7; 1990; 1939-44. 
Aerosols samples c o l l e c t e d at Bomaby on a d a i l y b a s i s 
were c h a r a c t e r i z e d by two i n s t rumen ta l methods, i n s t rumen ta l 
121 
neutron ac t iva t ion analysis and energy d ispers ive x-ray 
f luorescence. The measured elements accounted for 24% 
of t he t o t a l suspended p a r t i c u l a t e matter, with associated 
C, O2 and N in pa r t i cu la r comprising t he res idual mass. 
- , - , « , - , GASES, NORTH SEA 
134. OTLEy (CJ) and HARRISON (RM) . Spatial d i s t r i bu t i on and 
p a r t i c l e s i ze of some inorganic ni trogen, sulphur and 
ch lor ine species over t he north sea, Atmos Ehviron. 26A, 
9; 1992, Jan; 1679-99. 
The use of f i l t e r parks and a cascade imp actor 
during a s e r i e s of research c ru i se s in the southern area 
of north sea has yielded d e t a i l e d ^ a t i a l des t r ibut ion 
p a t t e r n s of aerosol concentrat ions Ci, NO ,^ so . , NH. and 
gaseous concentrat ions HCi, HNO^  and NH .^ The chemical 
transformation of these ae ros i s and gases are inves t iga ted . 
- , _ , - , - , NORTH SEA 
135. DIERCH (I) and MICHAUD (D). Laser microprobe mass analysis 
of individual North sea aerosol p a r t i c l e s . Ehviron Sci 
Technol. 26, 4; 1992, Apr; 802-8, 
Some 6000 individual aerosol p a r t i c l e s co l lec ted 
from an a i r c raf t at different height above the North sea, 
were analyzed using laser microprobe mass ana lys i s . In t h i s 
way, var ious well separated p a r t i c l e types could be defined. 
Many of these p a r t i c l e s appeared to occur as i n t e r n l a 
mixures. 
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-,-,-, AMMONIA, FACTORY, EGG PROBLSM 
136. LOGSDDN (G) . Annnonia t r o u b l e s a t egg f a c t o r i e s . B locvc l e . 
30, 2; 1989, f e b ; 6 2 - 3 . 
Large s c a l e p o u l t r y houses may have t o o p e r a t e 
f e r t i l i z e r p l a n t s t o so lve t h i s anmonia problem, which 
h a s been l i n k e d with ac id r a i n s . 
- , - , - , CARBON DIOXIDE 
137^ FISCHER (G) . Atmospheric l i f e t i m e of carbon d i o x i d e . 
Popul Environ. 10, 3 ; 1989; 177-81. 
The carbon d iox ide r e l e a s e d by aniij^al and p l a n t 
r e s p i r a t i o n i s i n b a l a n c e with photo s y n t h e t i c carbon* 
f i x a t i o n . However, human a c t i v i t i e s ( fuel burning) add 
about 10% 1-above t h i s equ i l i b r i um amount. The excess 
COj of anthropogenic o r i g i n i s absorbed i n about equal 
p a r t s by t h e atmospheric and t h e su r f ace of t h e oceans . 
The deep ocean i s p o t e n t i a l l y a l a r g e r e s e r v o i r for 
CO2 s to r age , bu t t h e exchange r a t e between ocean l aye r 
i s slow. 
- , _ , - , CARBONDIOXIDE 
1 3 8 . AUSUBEL (JH) , GRUEBLER (A) and NAKICENOVIC (N) . Carbon 
d i o x i d e emiss ions i n a methane economy. Atmos ^ v l r o n . 
22, 12; 1988; 2763-72. 
I n c r e a s i n g r e l i a n c e on n a t u r a l gas (methane) t o 
meet g loba l a i e rgy demands h o l d s i m p l i c a t i o n for atmospheric 
123 
CO, c o n c e n t r a t i o n s . Analys i s of t h e s e i m p l i c a t i o n s i s 
p re sen ted / based on a l o g i s t i c s u b s t i t u t i o n model viewing 
energy t e c h n o l o g i e s l iHe b i o l o g i c a l s p e c i e s . 
_^_, _ , — , ANTHROPOGENIC, TRANSPORT, WEDDEEL SEA 
139. LINDEGREN (R) and OHI30N (M) . T ranspor t of anthropogenic 
Qarbon d i o x i d e i n t o weddell sea . J Geophvs Res . 96, C9; 
1991, Sep; 679-87. 
To ta l c a rbona t e da ta from t h e s o u t h e r n weddell sea 
c o l l e c t e d dur ing t h e Swedish A n t a r c t i c . Expedi t ion 1988-89, 
h a s been i n v e s t i g a t e d with r e s p e c t t o i t s con ten t of 
anthropogenic COj. The anthropogenic carbon d iox ide means 
concffli tration v a r i e s i n d i f f e r e n t water masses as a r e s u l t 
of t h e mixing c o n d i t i o n s from t h e I c e shel f water i n t h e 
a n t a r c t i c bottom water . The da ta were combined with 
oc ranograph ic in format ion i n o rde r t o e l u c i d a t e t h e 
v e n t i l a t i o n of COj i n t h e weBdell s ea . 
, BUILDING SECTOR 
""/ ""/ "•/ — 
140. NORBERGE-BDHM (V). Prom t h e i n s i d e out : Reducing OOj 
emissions in t he bui ld ings sec tor . 33, 3; 1991; 73-84. 
Energy use in commercial and r e s iden t i a l bui ld ings 
i s responsible for 34 percent of t h e anthropogenic OO2 
emissions in t h e United S t a t e s . Here i s an assessment of 
t h e po ten t i a l for reducing those emissions and thereby 
reserving t h e coun t ry ' s contr ibut ion to the expected 
global warning. 
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- , - , - , - , ECONOMICS 
141. MILER (EB), 30YCHARK (TJ) and GOSAR (DM). Economics of 
r e cove r ing COj from ejdiaust g a s e s . Chem gno Proa. 82^ 10; 
1989, Oct; 38-46 . 
The fue l g a s OOg recovery system can b e more c o s t -
compet i t l iee than p i p e l i n i n g Co2 from v e t e r n a l sources . 
_ , _ , - , - , EMISSION 
142. JENKINSON (DS) and ADAMS (DE) . Model e s t i m a t e s o f CO2 
emiss ions from s o i l i n r e sponse t o g loba l warning. Na tu re . 
3 51/ 6324; 1991, May; 304-6 . 
I f World t e m p e r a t u r e s r i s e by O.OS'C/yr ( t h e i n c r e a s e 
c o n s i d e r e d as most l i lce ly by t h e i n t e r -gove rnmen ta l panel 
on c l i m a t e change) , they e s t i m a t e t h a t t h e a d d i t i o n a l 
r e l e a s e of CO2 ^^^^ s o i l o rgan i c m a t t e r . T h i s i s 19% of 
t h e CO2 t h a t w i l l b e r e l e a s e d by combustion of f o s s i l 
f u e l dur ing t h e next 60 y e a r s i f p r e s e n t u s e of fue l 
c o n t i n u e s unaba ted . 
, GROWTH, MICRO ALGAE 
143. NEGORO (M) and SHIOJI (N) . Growth of mic roa lgae in h igh 
CO2 gas and e f fec t of SO and NO. Appl of Biochan and 
B i o t e c h n o l . 28, 29; 1991; 877-86. 
The e f fec t of a high GOj l e v e l i n a r t i f i c i a l sea 
water d i f f e r e d from s t r a i n t o s t r a i n . Algae accumulated 
l a r g e amounts of c rude l i p i d s SO and NO i n h i b i t e d a lgae 
growth . 
1^ 
- , _ , - , _ , HYDROCARBON NITROGEN OXtDE, SWEDEN 
144. ANON. C a t a l y t i c c o n v e r t e r s for marine d i e s e l eng ines . 
Ground Water. 28, 4 ; 1990, Jul -Aug; 591-604. 
March 1992 saw Swe Fer ry , Sweden, p l a c e i n s e r v i c e 
a new f e r r y with a un ique environmental f e a t u r e - a c a t a l y t i c 
e:d:iaust c o n t r o l system, e s p e c i a l l y adapted t o r marine d i e s e l 
eng ines . I t e;diaust c o n t r o l , t h e c a t a l y s t i c c o n v e r t e r s on 
t h e p r i n c i p l e of s e l e c t i v e c a t a l y t i c r e d u c t i o n . The system 
r e d u c e s emiss ions of NO, NC and Co by 80 t o 95 pe rcen t , and 
i s des igned e s p e c i a l l y for f a s t l oad t r a n s i e n t s . 
- / -0 ~t - / ISRAEL 
14 5. ANON. COj atmospheric emiss ions i n I s r a e l . I s r a e l Environ 
B u l l . 13, 2; 1990; 6 - 7 . 
Carbon d iox ide i s t h e major green house g a s i n t h e 
atmosphere. The r i s i n g consuijiption of energy by manlcind, 
and p a r t i c u l a r l y t h e i n c r e a s i n g u s e of f o s s i l con t a in ing 
carbon, h a s s u b s t a n t i a l l y r a i s e d carbon d iox ide q u a n t i t i e s 
emi t ted i n t o t h e atmosphere d iv id ing from human a c t i v i t y . 
12 • ^ 
- , _ , - , - , VOSTOK ICE OORE 
146, IDSO (SB) . Carbon d iox ide andc l imate i n t h e vos tak i c e c o r e . 
Atraos Ebviron.22, 10; 1988; 2341-2. 
A n a l y s i s of t h e COg* t e m p e r a t u r e and dust c h a r a c t e r -
i s t i c s of t h e vos tak i c e co re , suggest t h a t v a r i a t i o n s i n 
a tmospheric OO2 c o n c e n t r a t i o n have not p l ayed a s i g n i f i c a n t 
r o l e i n t h e waxing and wwarning of p a s t i c e ages, and t h a t 
t h e vostoH data , t h e r e f o r e , do not p rov ide support f o r t h e 
magnitude of CO^ green house p r e d i c t e d by c u r r e n t t h e o r y . 
. , - , - , CARBON MONOXIDE 
147, NEWELL (RE) and SEILER (W) . Carbon monoxide and t h e burn ing 
e a r t h . J Air Wask Manage Assoc. 40, 1; 1990, Jan ; 38 -41 . 
Measurements of carbon monoxide from space have 
found l a r g e amount of t h e g a s i n unexpected p l a c e s . 
T r o p i c a l bu rn ing r i v a l s t r a n s p o r t a t i o n and i n d u s t r y as 
a source of carbon monoxide. 
. , . . JIDDAH 
148. SABBAK (OA) , d i s t r i b u t i o n of Carbon monoxide i n J iddah 
atmosphere . Environ I n t . 16, 3; 1990; 267-72. 
A comprehensive f i e l d s tudy of atmospheric carbon 
monoxide was conducted i n J iddah , one of t h e f a s t e s t 
growing c i t i e s i n t h e world, f o r t h e p e r i o d of 1984 
th rough 1987. The carbon monoxide t r e n d s were developed 
f o r f i v e , s t a t i o n s s c a t t e r e d around t h e c i t y of J i ddah . 
w 
Dally/ monthly and annual mean, maximum and mean maximum 
c o n c e n t r a t i o n s a r e d i s c u s s e d . 
_ , - , - , CHEMICMiS, IDENTIFICATION, KARACHI 
149. HUSAIN (L), PAREKH (PP) and GHAURI (PP) . I d e n t i f i c a t i o n of 
p o l l u t i o n sources of anomalously enr iched e lements . Atmos 
Environ. 23, 7; 1989; 143 5-42. 
C o n c e n t r a t i o n s of t r a c e chemical c o n s t i t u e n t s were 
determined In s i z e f r a c t i o n a t e d and whole ambient a i r 
anosot samples c o l l e c t e d i n Karachi at four l o c a t i o n ( i . e . 
sea, i n d u s t r i a l a rea , down town and a s t e e l m i l l ) . The 
anoso l s from t h e i n d u s t r i a l a rea f r equen t l y showed high 
chemical c o n c e n t r a t i o n e s p e c i a l l y i n t h e f i v e f r a c t i o n s . 
- , - , - , COMPARISON, HYDERABAD, VISAKHAPATNAM 
150. RAO (VB), RAO (P7) and HURTY (KPRV) . Comparison of pol lu t ion 
po ten t i a l of two major urban cen t res of Andhra Pradesh. 
Indian J Ecol. 13, 2; 1986, July; 185-94. 
In t h i s a r t i c l e t he a i r pol lu t ion po ten t i a l of 
Hyderabad and Visakhapatnam c i t i e s were studied. The study 
po in t s out t ha t pre-monsoon and winter season are not 
favourable for dispersion of p o l l u t a n t s at both t h e c i t i e s . 
Post-monsoon i s also not favourable for dispersion and 
d i lu t ion of p o l l u t a n t s over Hyderabad. So i f i s concluded 
t h a t t h e discharge of p o l l u t a n t s should be kept to a 
minimum in these t h r e e seasons at Hyderabad and in p r e -
monsoon and winter seasons over Visakhapatnam. 
ISS 
- , » , - , COMPONENTS, WIND, PUNE 
151 . PARASNIS (SS) . HLnd c h a r a c t e r i s t i c s i n t h e l o w e s t 340 vn of 
t h e atmospheric boundary l a y e r at Pune. Boundary Laver 
M e t e g r o l . 54, 8; 1991, Feb; 277-8 5. 
V a r i a t i o n s i n t h e zona l and m e r i d i o n a l components o f 
wind at t h e s u r f a c e , 4 0 , 150 and 340 m (ag l ) have been 
d e s c r i b e d . Frequenty d i s t r i b u t i o n o f t h e zonal component 
^owed. an unimodal c h a r a c t e r at t h e s u r f a c e , which g r a d u a l l y 
approached a multimodal c h a r a c t e r at 340 m. The d i s t r i b u t i o n 
p a t t e r n o f t h e wind component was by and l a r g e , normal 
s p e c t r a l a n a l y s i s of t h e wind components showed t h a t t h e 
s p e c t r a l energy was predominant ly showed by 5-7 and 2 ,3 
day p e r i o d s , 
- , - , - , COMPOUNDS, CHEMICAL, CANADA 
152 . MACDONWJD (RW) and MiCDONALD (DM). Accumulation o f heavy 
m e t a l s Pb, Zn e tc ) carbon and n i t r o g e n i n sed iments from 
s t r a i t o f G e o r g i a , B . C . , Canada, Mar Chem. 34, 1-2; 1991, 
Sep; 109-3 5. 
The chronology o f l e a d r e c o r d e d i n t h e sed iments 
s l o s e l y matches t h e h i s t o r y o f Pb e m i s s i o n s from a c o l i n e 
consumption around t h e s t r a i t o f Georg ia b a s i n . Cu and 2n 
show r e c e n t i n c r e a s e i n sediment burden; Cd does n o t . 
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_ , - , - , _ , _ , GREEN LAND 
153. LAJ (P) and PALAIS (JM) . Changing sources of in ipur i t ies to 
t h e Greenland i c e sheet over t h e l a s t 2 50 yea r s . Afcrops Ehviron. 
26A, 14; 1992, Oct; 2627-40. 
The authors have measured concentrat ions of major ions 
i n nine sect ions of a cen t ra l greenland i c e core and found 
t h a t concentrat ions of S04 and No3 have increased dramati-
ca l l y over t h e l a s t 250 years , upto t h r e e to four tiroes t h e 
18th century l eve l s , l a rge changes have also occured in t h e 
average concentrat ion of several other chemical species, 
such as NH4 excess Cl and Cl . 
- , _ , - , _ , _ , VOLCANIC AREA 
154. MARTINI (M) and GIANNINI (L) . Environmental pol lu t ion due 
t o natura l f ac to r s a case study in a volcanic area (I taly) . 
Chem Ecol. 5, 5; 1991; 139-47. 
A major influence on t h e environment of ac t ive 
volcanic areas i s expected from continuous input of chemical 
species per ta in ing to fumarolic a c t i v i t i e s occuring during 
i n t e r erupt ive i n t e r v a l s . 
- , _ , _ , - , ORGANIC, VOLMILE 
155. HOLLER (JS) . V o l a t i l e organic compounds. Health Environ. 
2, 5; 1988, Jun; 1-3. 
V o l a t i l e organic compounds are organic chemicals t ha t 
evaporate read i ly at room temperature common v o l a t i l e organic 
13a 
compounds i n c l u d e such compounds as p e r c h l o r o e t h u l e n e from 
dry c l e a n i n g so lvent and pa rad ich lo robenzene from room a i r 
f r e d i n e s s . Sach yea r , i n d u s t r y p roAices and u s e s m i l l i o n s 
of pounds of VOCS. Many v o l a t i l e compounds a r e new p e r v a s i v e 
In t h e environment . 
- , - , - , ULETHYL ETHER, ETHYL TERT-BUTYL ETHER 
156. WALLINGTON (TJ) and JAPAR (SM) . Atmospheric chemis t ry of 
d i e t h y l et^ ^e"^ and e thy l t e c t - b u t y l e t h e r . Environ Sci Technol . 
25, 3; 1991, Mar; 410-15. 
The mechanisms for t h e Ci i n i t i a t e d and o H - i n i t i a t e d 
atmospheric o x i d a t i o n of d i e t h y l e e t h y l e ther and e thy l t e r t -
b u t y l e ther have been de termined . The mechanism for t h e 
a tmospher ic o x i d a t i o n of ETBE i s more complex, with 80% of 
t h e r e a c t i o n be ing accounted for i n t e rms of t e r - b u t y l formate 
and formal dehyde. The remaining 20% a s c r i b e t o 2-ethoxy 
2-Tnethyl profound, 
- , - , - , nrMETHYL SULFIDE, DTMETHYE DISULFIDE 
157. SEINFELD (JH) and GROSJEAN (D) . Photooxida t ion of dimethyl 
sulf/i-de and dimethyl d i s u l f i d e . J Atmos Chem. 11, 4 ; 1990, 
NOV; 309-64. 
D e t a i l e d t h e o r e t i c a l and exper imental i n v e s t i g a t i o n s 
a r e p r e s e n t e d for t h e mechanism of t h e atmospheric p h o t o -
o x i d a t i o n of dimethyl su l f ede (CH^ S H^) and dimethyl 
dLsulfede(CH3SS CH )^ . 
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- , - , -, nr spERsroN 
158. SRtnKLA (JB) and CHAUHAN (RS) , Unsteady s t a t e d i s p e r s i o n of 
a i r p o l l u t a n t from a t i m e dependent p o i n t source forming a 
secondary p o l l u t a n t . Afcmos Environ. 22, 11; 1988; 2573-8. 
I n t h i s paper , t h e d i s p e r s i o n of a i r p o l l u t a n t from 
a t i m e dependent po in t source forming a secondary p o l l u t a n t 
h a s been i n v e s t i g a t e d by t a k i n g i n t o account t h e dry and wet 
d e p o s i t i o n on t h e ground, 
- , - , - , DUST, STUEK-
159. ARSLAN (M) and BcVB«f (M) . Study on t h e C h a r a c t e r i z a t i o n of 
d u s t f a l l . Atroos Ehvjron. 24A, 10; 1990; 2667-71. 
A study was conducted of t h e dust f a l l around 
E i a z i a cement p l a n t i n tunkey . The work concen t r a t ed , 
p a r t i c u l a r l y , on t h e c h a r a c t e r i z a t i o n of p a r t i c l e s . 
- , EMISSION DATA 
160. KHAN (SM), KHAN (SU) and HUSAIN (T) . Emission inven to ry 
da t abase management system us ing microcomputers , Ehviron 
Software. 3, ? 1988, Sept; 122-6, 
An emiss ions i nven to ry daft abase management system 
h a s been developed for s t o r a g e , r e t r i e v a l , and p roces s ing 
of a i r p o l l u t i o n emission d a t a for bo th urban and i n d u s t r i a l 
s o u r c e s . I t i s a g e n e r a l i z e d u s e r - f r i e n d l y da t abase system 
developed on a microcomputers . 
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- , - , - , GASES, A3RI CULTURE 
161. GROVES (JA) and ELLVDOD (PA) Gases i n a g r i c u l t u r a l slnfigyj 
s t o r e s . Ann Occup Hyg. 35, 2; 1991, Apr; 139-51. 
The evo lu t ion of g a s e s dur ing t h e hand l ing of animal 
survey was i n v e s t i g a t e d at f i v e s i t e s . P a r t i c u l a r a t t e n t i o n 
was p a i d t o t h e mi King and emplying o p e r a t i o n s s ince i t i s 
when performing t h e s e t h a t personnel a r e most l i k e l y t o b e 
at r i s k of exposure . The main haza rd was found t o be high 
t r a n s i e n t c o n c e n t r a t i o n s of hydrogen sulphede p r e s e n t i n g 
i n some c a s e s a s e r i o u s a c u t e t o x i c i t y problem. 
- , - , - , GROWTH, PLANT 
162. AHMAH (ST). Apparent s t i m u l a t i o n s of p l a n t growth of a i r 
p o l l u t a n t s . Can J Bot . 64; 198 5; 32-39. 
High cone of ozone r e s u l t s i n h igh damage which i f 
cone i s reduced t h e ou tpu t of p l a n t i n c r e a s e . 30j and 0^ 
c a u s e s very bad e f f e c t s on t h e p l a n t s and p l a n t s can not 
f u l l y grow i n p r e sence of SOj and O^. O^ and SO2 a r e most 
dangerous for p l a n t s growth. 
- , - , - , HYKIO CARBON 
163. BRO^ (VM), CRUMP (DR) and GAREOENER (D) . Determinat ion of 
aromat ic hydrocarbon emissions from p a i n t and r e l a t e d 
p r o d u c t s by an impinger method. Environ Today. 1, 6; 1990, 
Sep; 11-5. 
The method was app l i ed t o i d e n t i f y and quant i fy t h e 
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«nission of aromatic compounds from drying p a i n t s and cold_ 
applied, l i q u i d . The r e s u l t s of a f u l l - s c a l e pa in t ing t r i a l 
found t h e concentrat ions of aromatic hydrocarbons in a room 
during paint ing opera t ions . 
- , - , - / - # EdSDRIBUTlON, NORTH SEA 
164. PRESTON (MR) and MERRETT (J) . Ed.stribution" and o r i g in s of t h e 
hydrocarbons por t ion of p a r t i c u l a t e mater ial in t h e North sea 
atmosphere. Mar Pollut Bul l . 22, 10; 1991, Oct; 516-22. 
The r e s u l t s of a f i f teen year month survey program 
of hydrocarbons in t h e aerosol f rac t ion of t h e north sea 
atmosphere are presented. The dominant source of hydrocarbon 
which has recent ly passed over t h e UK. Concentration in air 
from over cont inenta l Europe are general ly higher but such 
a i r masses are r e l a t i v e l y r a r e , 
- , - , - , INORGANIC IONS 
16 5. KIMBALL (KD) and J A3 ELS (R). Eifferences between New 
England coas ta l fog and mountain cloud water chemistry. 
Water Ajr Soil Po l lu t . 39, 3-4; 1988, Jun; 383-93. 
Major inorganic ions were analyzed from coas ta l fog 
and mountain cloud water. Of t h e acidic cons t i tuen t s , 
n i t r a t e concentrat ions were considerably higher in coastal 
fogs, which c o r r e l a t e s with higher concentrat ions of 03 
measured along t h e coasta l region of New England. 
I'dd 
- , - , - ^ INVENTORY, CANADA 
166. MOSPEIiTZ (A) and DESLAURIERS (M) . Canadian emiss ions 
i nven to ry of common a i r con tandnan t s (198 5) . Environroent 
Canada. 1990; 116. 
Environment Canada h a s under taken t h e t a s k of main t -
a in in g a m a t e r i a l emiss ions i nven to ry s i n c e t h a t t ime , t h e 
i n v e n t o r y p r o c e s s h a s been c o n t i n u a l l y modif ied t o minimize 
t h e e r r o r s i n t h e e s t ima t ion p r o c e s s and t o complement o t h e r 
environmental s t u d i e s . 
- , _ , - , CADMIUM, WEST BERLIN 
167. FISCHER (C) and HEIN (B) . Lead and Cadniura i n fungi from 
West B e r l i n . Environ Sci Technol . 56, 1; 1990, Apr; 156-66. 
Lead and cadnlum c o n c e n t r a t i o n of 51 s p e c i e s and 68 
c o l l e c t i o n s from West B e r l i n have been measured. Th i s 
i n c l u d e s f i r s t r e p o r t of cadmium fo r 9 s p e c i e s and of l e ad 
fo r 31 s p e c i e s . Lead c o n c e n t r a t i o n i n B e r l i n a r e remarkably 
h ighe r than t h o s e knovm from l i t e r a t u r e . 
- , - , - , LEAD I t ANT 
168. SINGH (N) . Lead p o l l u t i o n and p l a n t s . P e r c e o t i v e s In Environ 
a o i . 2, 1988, Jun; 163-84. 
The e f f ec t of l e a d i s l o c a l i z e d s i g n i f i c a n t c o n t a -
minat ion of s o i l and a i r . So i l app l i ed l e a d i s mainly 
accumulated i n t h e roo t and only small amount i s accumulated 
ist» 
t o t h e d e p o s i t i o n of l e a d on l e a f su r f ace as well a s t h e 
wind speed and environmental c o n d i t i o n , 
- , - , - , MERCURY, ANTA3RCTICA 
169, VAND^ (GM) . V a r i a t i o n s i n mercury depos i t i on t o An ta r c t i c a 
over t h e p a s t 34,000 y e a r s . N a t u r e . 362, 6421; 1993, Apr; 
6 2 1 - 3 . 
Polar i c e c o n t a i n s a v a l u a b l e r eco rd of p a s t atmos-
p h e r i c mercury in fo rmat ion about bo th t h e biogeochemical 
c y c l i n g of t h i s t o x i c t r a c e meta l and t h e impact of r ecen t 
anthropogenic emiss ions . 
- , - , - , METAL, nrSTRIBUTION, INEIA 
170, TRIPXTHI (RM), KHANDEKAR (RN) and MiSHRA (VC) . Size d i s t r i -
b u t i o n of atmospheric a e r o s o l s i n urban s i t e s i n I n d i a . 
J Atmos Qiem. 9, 1-3; 1989, J u l - O c t ; 11-7. 
P a r t i c l e s i z e d i s t r i b u t i o n of atmospheric a e r o s o l s 
was measured a t d i f f e r e n t l o c a t i o n i n Moradabad and Bombay, 
The s i z e d i s t r i b u t i o n s , of lead , cadmium, copper and z inc , 
were found t o be b iomodal . The f r a c t i o n of f i n e p a r t i c l e s 
was found t o b e g r e a t e r i n Bombay thana i n ^ r a d a b a d . 
13 
_, -^ _, METHANE, CHINA 
171. KHALIL(MAK) and RASMUSSEN (RA) . Methane emiss ions from r i c e 
f i e l d s i n China. Environ Sci Technol . 2 5, 5; 1991, May? 
979-21 . 
Methane emiss ions from Rice f i e l d s i n China a r e found 
t o b e 4-10 t i m e s h igher than emission r a t e s from r i c e f i e l d s 
i n t h e Uni ted S t a t e s and Europe. Th i s ^ o w s t h a t r i c e f i e l d s 
a r e a major source of methane t o t h e a tmospher ic . 
- , _, _, - , NITROUS OXIDE 
172, ARAH (J) . B i o l o g i c a l sources and s i n k s of methane and n i t r o u s 
o x i d e . Geography. 76, 330; 1991, Jan; 76 -9 . 
I n t h i s a r t i c l e , an overview of what i s known about 
t h e a g r i c u l t u r a l and l anduse r e l a t e d sources and s inks of 
t h e two green house g a s e s CH^ and NjO, and a l s o t o i n d i c a t e 
t h o s e a r e a s i n which our i g n o r a n c e of t h e s e i s p a r t i c u l a r l y 
profound. 
- , - , - , MONITORING, KUWAIT 
173. AL-KWARftFJKiyi) and ISMAIL (MI) ^ Monitor ing environmental 
p o l l u t i o n by atmospheric c o r r o s i o n . J Savlron Sci Hea l th , 
Pa r t A. A23, 1; 1988, 1-9; 
The atmospheric p o l l u t i o n i s moni tored by ou t -door 
exposure of s eve ra l commercial a l l o y s i n c l u d i n g s t e e l , Ai 
and b r a s s a l l o y s . Three v a r i o u s d i s t r i c t s of Kuwait were 
s e l e c t e d fo r t h i s s tudy compris ing of r e s i d e n t i a l and 
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marine a reas . The atmospheric po l lu t ion level could be 
monitored d i rec t ly by observation of t h e corrosion of t h e 
t e s t a l l oys . 
- , - , - , NITRATE 
174. LABROUE (L), DELMOS (R) and SERCA (D) . N i t r a t e contandnation 
of ground water as a factor of atmospheric po l lu t ion . Ehviron 
Chem. 28, 1? 1990; 1-9. 
High n i t r a t e concentrat ions of ground water in ag r i -
c u l t u r a l regions not only enhance den t r i f i ca t ion gravel p i t 
lakesbut increase the proportion of n i t rous oxide in t he 
gaseous products re leased to greenhouse effect and destruction 
of t h e s t ra tospher ic ozone l aye r . 
- , - , - , NITROGEN 
175. HINGA (KR), KELER (AA) and OVIATT (CA) . Atmospheric deposi-
t ion and ni trogen inputs to coas ta l waters . Anibio. 20, 6; 
1991, Sep; 256-60. 
Recent r epor t s have suggested t h a t t h e f i r ed nitrogen 
which deposi ts from the atmosphere on to water sheds i s 
a s igni f icant f ract ion of t o t a l anthropogenic loading of 
ni t rogen to t h e chesapeak* Bay. A different ^proach was 
used here to est imate t he atmospheric contr ibut ion of 
n i t rogen t o varraganset t Bay, t h e New York and Laholm 
Bay. 
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- , _ , _ , - , CHESAPEAKE BAY 
176. PISHER (DC) and OPPENHEIMER (M) . Atmospheric n i t r o g e n depos i -
t i o n and t h e Chesapeake Bay e s t u a r y . N a t u r e . 350, 6319; 1991, 
Apr; 601-4 , 
In t h i s r e p o r t they examine anthropogenic sources of 
n i t r o g e n t o t h e Chesapeake Bay t o determine t h e n a t u r e . 
Atmospheric sources of n i t r o g e n p a r t i c u l a r l y n i t r o g e n ox ide s 
emiss ions , should b e cons ide red i n management s t r a t e g i e s 
aimed a t r educ ing n i t r o g e n load ing of c o a s t a l water , 
- , _, _, - , EEEOXIDE, DELHI 
177. KAPOOR (RK), STNGH (G) and TIWARI (S) . Ni t rogen d iox ide and 
ox idan t i n an urban reg ion of De lh i , Bierav B u i l d . 16, 1-2; 
1991; 683-9 . 
In urban a r e a s , t r a c e g r a s s may c o n s t i t u t e a s i z e a b l e 
f r a c t i o n of man made p o l l u t i o n . These g a s e s i n d i f f e r e n t 
r e g i o n s on account of t h e i r impact on c l i m a t e , s o l a r r a d i a -
t i o n and human h e a l t h . The p r i n c i p a l seasons of t h e year 
a r e December t o March, % ) r i l t o June, J u l y t o September and 
October t o November. 
_ , - , _ , - , NITROGEN OXIDE, DISTRIBUTION^ JIDDAH 
178. SABBAK (OA) , D i s t r i b u t i o n of n i t r o g e n o x i d e s i n J iddah atmos-
p h e r i c . Environ I n t . 16, 3 ; 1990; 257-6 5. 
A comprehensive f i e l d study of a tmospheric n i t r ogenous 
p o l l u t a n t s was conducted i n J iddah , Saudi Arabia, one of t h e 
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f a s t e s t growing c i t i e s i n t h e world, for t h e p e r i o d of 1984 
through 1987, Ni t rogen o x i d e t r e n d s have been developed for 
f i v e s t a t i o n s i n J i d d a h . 
- , _, - , _, SOUTHERN SWEDEN 
179. VCEKLW^DER (G) and ANDERSSON (R) . Leaching of Ni t rogen from 
a f o r e s t i n southern Sweden. J Water ALr Soi l g o l l u t . 55, 
3-4 ; 1991, Teb; 263-82. 
Water b a l a n c e and l each ing of p l a n t s n u t r i e n t s , with 
s p e c i a l r e f e r e n c e t o n i t r o g e n , were d e s c r i b e d . The atmosph-
e r i c n i t r o g e n i n t h i s reg ion i s h igh compared wi th most 
o t h e r p a r t s of Scandinaivia. The ground water i n t h e spruce 
f o r e s t Was ve ry a c i d i c i n c o n t r a s t t o t h e stream wa te r . 
- , - , - , ORGANIC CHLORINE, AIR-SEA, EXCHANGE 
180. HINCKLEY (DA) and BIELEMAN (TP) . Atmospheric o rgano-
c h l o r i n e p o l l u t a n t s and a i r - s e a exchange of h e x a c h l o r o -
cyc lohexane . J Geophvs Res. 96, C4; 1991, Apr; 7201-13. 
Organochlor ine p e s t i c i d e s h a v e been found i n Ac t t i c 
f i s h , mar ine mammals, b i r d s and PlanXton for sometime. 
The lack of l o c a l sources and remoleness of t h e r eg ion 
imply long r ange t r an :^ )o r t and depos i t i on of c o n t a n i n t s 
i n t o t h e A r c t i c from sou rces t o t h e sou th . 
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- , - , - , OZDNE 
181, ANON. Sc ien t i s t questions concern about ozone. Environ 
Manage News> 4, 16; 1989,Oct? 1-4. 
The whole world agrees t ha t s t ra tospher ic ozone 
deplet ion i s a serious problem. Presence of fluoro carbons 
in t h e s t ra tosphere deplete the ozone layer which forms a 
p ro t ec t i ve shei ld against t h e harmful u l t r a v i o l e t r a d i a t -
ion reaching the ea r th . Nitrogen oxides and sulpher 
oxides also cause thining of t h e ozone l aye r . 
- , - , _ , - , ANTARCTIC STRATOSPERE 
182. GOBBi (GP) and o t h e r s . Deni t r i f ica t ion in t h e an tac t ic 
s t ra tosphere . Nature. 339, 6225; 1989, Jun; 525-27. 
Rapid l o s s of ozone over an ta rc t i ca in spring requi res 
t h a t t he abundance of gaseous n i t r i c e acid bevery low. Nature 
acid i s removed from the gas phase in t h e lower s t ra tosphere 
at temperatures below about 195K through t h e formation of 
c r y s t a l l i n e n i t r i c acid t r i t h y d r a t e , and below 188K in 
associat ion with i c e cry s take . 
- , _, - , - , DEPLETION 
183. JEFFERSDN (A) and o the r s , Photoisomnization of ocio:>\ 
poss ib l e mechanism for polac ozone deplet ion. Natxxre. 34, 
248; 1989; 40 5-408. 
Spectroscopic and photochemical data i nd i ca t e t ha t 
photolyses of OCio may provide a further ozone l o s s 
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mechanism t h a t h a s not p r e v i o u s l y ^een c o n s i d e r e d . The 
s t u d i e s of OCIO spect roscopy and pho toproduc t s which suggest 
t h a t atomic Cl and 02 a r e formed t o save ex ten t i n t h e 
photo d i s s o c i a t i o n p r o c e s s . 
_ , - , - , - ^ EFFECT, PHYTOPLANKTON, KRILL FISH, ANTARCTIC OCEAN 
1 8 4 . KUMAR (MR Ranesh) , SADHURAM (Y) and GANGAEHARA ( L V ) . E b t e n t i a l 
e f f e c t s of tJV-B r a d i a t i o n on measure organisms of t h e sou th-
ern Ocean. J New S c i . 128, 174 5; 1990, Dec; 38-4 . 
I n c r e a s e s i n UV-B r a d i a t i o n r e s u l t i n g from ozone 
d e p l e t i o n dur ing a u s t r a l sp r i ng could p o t e n t i a l l y a f t e r t h e 
b a l a n c e of t h e southern ocean ecosystem. A p r e l i m i n a r y 
assessment of t h e a v a i l a b l e l i t e r a t u r e s u g g e s t s t h a t 
A n t a r c t i c phytoplankton and K r i l l f i s h r e c e i v e ve ry doses 
of UV-B dur ing a u s t r a l s p r i n g . 
- , - , - , - / POLICY 
185. AHGENTO (UK) . Ozone non a t t a inment p o l i c y Vs t h e f a c t s of 
l i f e . Forum. 4, 3; 1989; 56-62. 
High ozone l e v e l s c o n t i n u e t o p l ague many urban 
a r e a s , but p r o p o s a l s t o r educe them a r e c o n t r o v e r s i a l . 
From t h e r e s e a r c h s t u d i e s , however, meteorology may emerge 
a s t h e pr imary c o n t r o l l i n g f a c t o r . 
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_ , - . , - , _ , PROTECTION 
186. STAFPOR (REl.. P r o t e c t i n g t h e ozone . Forum. 3, 3; 1988; 67-70, 
The Montreal Protocol i s a proposed i n t e r n a t i o n a l 
agreement t o regula t te t h e p roduc t ion and u s e of i n d u s t r i a l 
chemica l . These chemica ls a r e destroytntf t h e ozone s h e i l d 
t h a t p r o t e c t s l i f e on e a r t h from t h e sea rch ing r a d i a t i o n 
of ou t e r space . 
_, - , _, - , STRATOSPHERE 
187. MCELROY (MB) and SALAWITCH. s t r a t o s p h e r i c ozone: Impact of 
human a c t i v i t y . P lane t Space S c i . 37, 12; 1989, Dec; 16 53-72, 
I t i s shown t h a t , except for some d i f f i c u l t i e s with 
N^Og and p o s s i b l y CiNOg/ gas phase models for n i t r o g e n 
and c h l o r i n e s p e c i e s at 30 N i n sp r ing a r e i n e x c e l l e n t 
agreement with t h e da ta from Atmosphere Trade Mr l i c u l e 
spec t r a scopy . Heterogeneous p r o c e s s e s may have i n f l u e n c e 
on t h e c o n c e n t r a t i o n s o f N02# NjO^, HNO^ and ClNO, for t h e 
lower s t r a t o s p h e r e at 48*s i n f a l l . 
-, ' , -» -/ SWtTZERLAND 
188. WUNDERLI (S) and GEHRIG (R) . Surf ace 'ozone i n r u r a l , urban 
and a l p i n e r e g i o n s of Swi t ze r l and . Atmos Environ. 24A, 10; 
1990; 2641-6. 
The study ^ o w s t h e v a r i a t i o n of s u r f a c e ozone 
c o n c e n t r a t i o n s for s i x s e e l e c t e d s i t e s between 410 and 
3 569 i n e l e v a t i o n . The annual mean v a l u e s i n 1987 for 
U2 
t h e s e s i t e s ranged 10 t o 50 ppb. Mean v a l u e s of ozone a s 
well a s frequency of peaik v a l u e s a r e c l e a r l y dependent on 
t h e e l e v a t i o n of t h e s i t e . 
- , _ , - , PHOTOCHEMICAL, DUBLIN 
189. LEAVEY (M) and SWEENEY ( J ) . I n f l u e n c e of l ong- range t r a n s p o r t 
of a i r p o l l u t a n t s on suroraer v i s i b i l i t y at Eto&lin. I n t J 
Cl i roa to l . 10, 2; 1990, Mar; 191-20 1. 
Photochemical a i r p o l l u t i o n has r e c e n t l y been i d e n t i -
f i e d as a European a s well a s North American phenomenon. Th i s 
paper examines p e r i o d s of v i s i b i l i t y r educ t i on a t Dublin 
a i r p o r t and sugges t s t h a t summer hazes an a s s o c i a t e d with 
l o n g - r a n g e t r a n s p o r t of p o l l u t a n t s from c o n t i n e n t a l and 
B r i t i s h s o u r c e s . . 
- , - , - , SMOKE 
190. BAKER (RP) and PROCTOR (CJ) . O r i g i n s and P r o p e r t i e s of 
environmental tobacco smoke. Ehviron I n t . 16 ,3 ; 1990; 231-4 5. 
Environmental tobacco smoke i s formed from c i g a r e t t e s 
as sode s t reaw an^ exhaled mainstream smoke d i f f u s e i n t o 
ainbient a i r . D e t a i l e d s t u d i e s a r e reviewed Which d e s c r i b e 
how s i d e s t ream smoke i s formed, i t s a c c e l e r a t i o n away from 
t h e c i g a r e t t e and i t s chemical p r o p e r t i e s . 
Hi 
_ , _ , _ , - , AIR-CLEANING DEVICES 
191, OLANEER (L) and JOHNSSON (J) . Tobacco smoke removal vdth 
room a i r c l e a n e r s . Na tu re . 362, 6423; 1993, Jun; 623-6 . 
Var ious a i r c l e a n i n g dev ices a r e used i . e . e l e c t r o -
s t a t i c p r e c i p i t a t o r s , e l e c t s e t . f i be r f i l t e r s , i o n i z e r s , 
a c t i v a t e d carbon and an e l e c t r o n g e n e r a t o r . Tobacco smoke 
was g e n e r a t e d and mixed i n a c l o s e d room, 
- - - - , DELHI 
192. ANON. Environmental problems of Delh i : Mounting concern . 
J Hazardous Ma t t e r . 17, 1; 1987, Dec; 61-80 . 
The a i r i s a f f e c t e d by smoke from v ^ i c l e s , f a c t o r i e s 
and power s t a t i o n s and i n d u s t r i a l e f f l u e n t s and t h e green 
env i rons by unplanned u r b a n i z a t i o n . House owners complain 
of dust accumulat ing on a l l t h e f i x t u r e s : a r e a s with 
v e h i c u l a r t r a f f i c a r e engulfed i n a pungent , t u r b i d a i r 
b l a n k e t ; even a shor t t r i p though t h e c i t y a rea l e a v e s 
t h e eyes b u r n i n g and water ing p r o f u s e l y . 
, KARACHI 
193. BEG (MA A l i ) , YOUSUFZAI (AHK) and MAHMOOD (SN). Air P o l l u -
t i o n in Karachi - Pa r t I . Survey of smoke c o n c e n t r a t i o n . 
Pak J Sci Ind Res- 30, 1; 1987, J an ; aO-70. 
The l e v e l of smoke c o n c e n t r a t i o n , l e a d and t a r r y 
depos i t on t r e e l e a v e s h a s been determined dur ing t h e surveys 
c a r r i e d out i n 1975, 1982 and 1983 along t h e main roads of 
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Karach i , The h i g h e s t smoke c o n c e n t r a t i o n i s found a t T ibe t 
c e n t r e . 
- , - , - , SPORES, BALRAMPUR 
194, SRIVASTAVA (SK) and o t h e r s . Aerobiology of Balrampur. 
J Ehviron Bioa>. 12, 1; 1991, Jan ; 25-30, 
Deuteromycete s t o r e s were t h e h i g h e s t and c o n t r i b u t e d 
t o t h e t o t a l a i r spora fol lowed by Ascomycetes, Basidioray-
c e t e s and o t h e r s . The t o t a l number of spores t r apped on t h e 
3 
t a p e was 1, 15, 294/ni of a i r , 
- , - , - ^ - , CENSUS, MADRAS 
19 5, VITTAL (BPR) and KRISHNAMOORTHI (K) . Census of a i r b o r n e 
mold spores i n t h e atmosphere of t h e c i t y of Madras, Mn 
A n e r a v . 60, 2; 1988, Feb; 99-102. 
A survey of a i r b o r n e mold spores i n t h e atmosphere 
of Madras was conducted with a Bukard model of t h e H i r s t 
t r a p from August 6, 1981 t o August 5, 1982, Among t h e many 
spores t y p e s recorded , spores be longing t o Nigrospora, 
Curvu las i a , p e r i c o n i a and Toru la were common and f r equen t ly 
r eco rded from t h e atmosphere, 
- , - , - , SULPHATES, NITRATES, TRA^f5P0||T 
196. CHMTG (Y) and o t h e r s . T ranspor t and format ion of s u l p h a t e s 
and n i t r a t e s i n c e n t r a l J apan . Atmos Environ. 23, 8; 1989; 
1749-73. 
Major a s p e c t s of t h e p h y s i c a l and chemical t r a n s -
H fi 
f o r m a t i o n s of s u l p h a t e and n i t r a t e p o l l u t e d a i r i n c e n t r a l 
j a p a n a r e e v a l u a t e d . The observed p o l l u t a n t f i e l d s show 
t h a t e l e v a t e d QQ^ and NO^ c o n c e n t r a t i o n s occur i n t h e c e n t r a l 
mountanious reg ion of Japan i n t h e l a t e af ternoon and e a r l y 
evening, 
- , - , - , SULPHUR, COAL SEAM 
197. BARBARO (RW) and o t h e r s . Short s c a l e s p a t i a l v a r i a b i l i t y of 
sulphur i n a coa l seam Men Bna. 42, 11; 1990, Nov; 1267-8. 
In t h i s a r t i c l e , t h e r e s u l t s of a s tudy cooAicted t o 
e v a l u a t e t h e a p p l i c a b i l i t y of g e o s t a t i s t i e s fo r de sc r i b ing 
t h e sho r t s c a l e v a r i a b i l i t y of sulphur i n a coa l seam a r e 
p r e s e n t e d . Four s i d e s of a b lock of coa l t o Le mind by t h e 
long wall method were ea t enseve ly sampled a t c l o s e l y spaced 
i n t e r v a l s , 
- , - , - , SULPHUR DIOXIDE, AMMONIA ADSORPTION 
198. VAN (LWA) and o t h e r s . Study of t h e adso rp t ion of NH^ and SO2 
on t h e l e a f s u r f a c e s . Atmos Environ. 23, 7; 1989; 1479-86. 
The adsorp t ion of NH^ and SO2 i n c r e a s e d s t r a n g e l y 
with i n c r e a s i n g a i r humidi ty , i n d i c a t i n g t h a t water on t h e 
l e a f s u r f a c e p l a y s a major r o l e i n t h e i n t e r a c t i o n of t h e s e 
g a s e s with t h e l e a f s u r f a c e . The adsorbed q u a n t i t i e s of NH^ 
a t a s p e c i f i c a i r humidi ty appeared t o b e p r o p o r t i o n a l t o 




199, VISWANAEHAM (DV) and SANTOSH (KR) . On t h e a p p l i c a t i o n of t h e 
Gaussean model fo r m u l t i p l e i n d u s t r i a l sources for s e l e c t e d 
c e n t r e s i n South I n d i a . Boundary Layer Metec ro l . 53, 1-2; 
1990, Oct; 173-84. 
E f f e c t i v e environtaental p lanning i s e s s e n t i a l for 
any developing urban r e g i o n . The Gaussean model i s app l i ed 
f o r m u l t i p l e i n d u s t r i a l sources fo r t h e months of January, 
Apr i l / J u l y and October, for t h e c i t i e s Hyderabad, Mangalore 
and Nagpur t o study t h e s p a t i a l d i s t r i b u t i o n of sulphur 
d i o x i d e c o n c e n t r a t i o n . 
- , - , _, « - , TRAHSPORT 
200. IHAR (PK) and SiNHA (OK) . T ranspor t of sulphur d iox ide with 
d e p o s i t i o n and wash out i n v»et and dry r e g i o n . I n t J Environ 
Stud. 34, 3; 1989; 211-15. 
Here they have i n v e s t i g a t e d t h e o r p t i c a l l y t h e average 
i n t e g r a t e d ground l e v e l c o n c e n t r a t i o n of su lphur d iox ide in 
wet and dry r e g i o n s due t o t h e emission from an e l e v a t e d 
p o i n t sou rce . The p r o f i l e s of c o n c e n t r a t i o n d i s t r i b u t i o n 
have been o b t a i n e d i n wet and dry r e g i o n s on v a r i o u s r a t e s 
of r a i n f a l l . 
us 
- , - , - , TRANSPORT, NORTEN SPAIN 
201 . BONET (A) and ViLLAR (E) . Qiendcal Composition of r a i n f a l l 
i n a c i t y of n o r t h e r n Spain, Water Air Soi l P h l l u t . 43, 3-4; 
1989, Feb? 277-91 . 
An i n c r e a s e i n a c i d i t y was found for t h e l a t t e r p e r i o d 
s t u d i e d . The c o r r e l a t i o n s between t h e i o n s themselves , and 
with p o l l u t i o n from SOg and suspended p a r t i c u l a t e ma t t e r , 
as well as p o s s i b l e c o r r e l a t i o n s with me teo ro log ica l 
v a r i a b l e s were analyzed us ing a m u l t i p l e l i n e a r r e g r e s s i o n 
method. The i n f l u e n c e of mid and long r ange t r a n s p o r t of 
p o l l u t a n t s was analyzed and found t o b e impor tan t when a i r 
masses come from h igh ly i n d u s t r i a l i z e d zones bo th i n c e n t r a l 
Europe and i n ne ighbour ing Spanish r e g i o n s . 
- , - , SOOTH INDIA 
20 2. VISWANADHAM (EV) and SANTOSH (KR) . Air p o l l u t i o n over 
South I n d i a . Boundary l a y e r Meter c o l . 48, 3 ; 1989, Aug; 
299-313. 
The p o t e n t i a l of t h e atmosphere t o d i s p e r s e and 
d i l u t e p o l l u t a n t s emi t t ed i n t o i t by myriad sources , 
depends upon v a r i o u s f a c t o r s such a s wind, v e r t i c a l 
mixing, i n v e r s i o n of t a n p e r a t u r e i n t h e v e r t i c a l e t c , 
_^_, UNITED STM?ES 
203. SMITH (KR) . Air p o l l u t i o n : a s s e s s i n g t o t a l exposure in t h e 
Un i t ed S t a t e s , ^ v i r o n m e n t . 30, 8; 1988, Oct ; 10-15. 
In r e c e n t y e a r s , however, a focus on outdoor a i r 
149 
p o l l u t i o n and on t h e l a r g e s t outdoor emission sources has 
d i v e r t e d our a t t e n t i o n from our p r i n c i p a l goal of reduc ing 
t h e exposure of peop le t o t h e h e a l t h damaging x jo l lu t an t s i n 
a i r they a c t u a l l y b r e a t h e . These exposures can caused by 
r e l a t i v e l y t i n y l o c a l i z e d sou rces t h a t l i t e r a l l y an o f ten 
r i g h t under our voses , for example^ c i g a r e t t e s , spray c a r s 
and dry c l e a n e d c l o t h e s , 
«^_, URBAN 
204. SEINFELD (JH) . Urban a i r p o l l u t i o n : s t a t e of t h e s c i e n c e . 
Sc ience . 243, 4892; 1989, Feb; 74 5-52. 
Urban a i r p o l l u t i o n i s comprised of a h i g h l y complex 
mix tu re of gaseous and p a r t i c l e components. There a r e number 
sou rces of a i r p o l l u t i o n . I n d u s t r i a l p r o c e s s e s c o n t r i b u t e 
s i g n i f i c a n t l y t o a i r p o l l u t i o n i n urban a r e a . 
PART - III 
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ADTHOR'S INDEX 
AUTHOR NAME ENTRY NO. ( s) 
ADAMS (DE) and JENKIN30Y (DS) 142 
A3RAWAL (M) and AGRAV/AL (SB) 36 
AGRAWAL (M) , SINGH (SK) , SINGH (J) and 
RA) ( m ) 44 
AGRAWAL ( P ) and GOYAL (P) 8 2 
AHMAH (ST) 162 
AMMANN (HM) 93 
AMOS(D) and GRAY (PJ) 4 8 
ANDERSON (R) and WIKLANDER (G) 179 
ANON 5 , 7 , 2 1 , 3 7 , 
5 3 , 1 0 3 , 1 2 1 , 
192 
ARAH (J) 172 
ARGEJSTO (VK) 115 
ARSLAN (M) and BOYBAY (M) 159 
AUSUBEL (JH) , GRUEBLER ( A ) and BAKICENOVIC 138 
AZAD 26 
•B« 
BAILEY (EA) 22 
BAKER (RR) and PROCTER (J) 190 
BPIAJ ( T ) and VELDMAN (R) 43 
BARBARO (RW) 197 
BARUAH ( S ) , PATIL (GS) and DUTTA ( N ) 4 7 
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BATTISTONI (P) 116 
BEG ( M a l i ) , MAHMOOD (SN) a n d " SaFZAT (AHK) 193 
BERGSTROQl (B) and GUNNARSSIR (M) 73 
BERNENG (JL) and LAWS (EA) 40 
BI0LEMM5 CTF) and HINCKLEY (DA) 180 
BISWAS (P) 1 3 1 
BOEHM (GM) 80 
BOLETJ (JSM) 9 
BONET (A) and ViLLAR (E) 2 0 1 
BOYBAIT (M) and ARSLMi (M) 159 
BRAZEL (AJ) and NICKLING (W3) 3 1 
BROWN (V) , CRUMP (DR) and GARDINER (D) 163 
BUNERf (DS) and GRETNER (TH) 4 2 
BUTTLER (DR) 123 
• C 
CARRERA (AE) and SHRESTHA (KP) 77 
CHANG (Y) 196 
CHAUHAN (RS) and SHUKLA (JB) 158 
CHIMNOS (G) and NAPPO (CJ) 39 
COBB (TB) 113 
COKER (RD) 118 
COLIJN (P) , DEVRICE (A) and C A A N E (RWPM) 129 
COOPER (DW) and WOLFE (HL) 97 
COWLEY (TW) and PNAIS (JM) 10 5 
COWLEY (TW) and WHITE (MN) 6 8 
15 o 
CREIGHTON (B) and LIN (SP) 4 5 
CRUMP (ER)^, BROWN (UM) and GARDINER (D) 163 
CRUTZEN (PJ) and LELIUELD (J) 11 
•D' 
DAVIES (J) and MI QUEL (JC) 6 1 
DELMOS (R) , LABROUE ( L ) and SERCA (D) 174 
DELUGA ( G E ) 6 5 
DESLAJRIERS (M) and KOSTELTZ (A) 166 
DE7RIES (A) , LAANE (RWPH) and COLIJN (F) 129 
DHAR (PK) and SENHA (EK) 5 7 , 2 0 0 
DIERCH ( I ) and MICHAUD ( D ) 13 5 
DORWEILER (UP) and GREEK (WP) 76 
DUTTA (NN) , BARUAH (S) and PATIL {GS) 4 7 
• E ' 
ELLMDOD (PA) and GROVES ( J A ) 161 
FANNING (KA) 99 
FISCHER (C) and HEIN (B) 167 
FISCHER (DC) and QPPENHEIMER (M) 176 
FISCHER (G) 137 
FLEET (G) and JOHES (C) 128 
FORSTER (BA) and PHILIPS (TP) 127 
FRANKLIN (C) and STERN (B) 9 2 
FROUNFELKER (RE) 4 1 
FUNG (KH) and TANG (IN) 110 
153 
•G' 
GANGAEHARA ( L U ) , KUMAR (MR Ramesh and 
SADfJURAM (U) 1 0 0 , 1 8 4 
GARDINER (D) , BROWN (VM) and CRUMP (DR) 163 
GARRAT (J) 1 
GAURI (Kti) , PUNURU (AR) and HOLDREN (GC) 130 
GAYLORD (AM) 52 
GEHRIG (R) and WUNDERLI (S) 188 
GHAURI (PD) , HUSAIN (L) and PAREKH (PP) 149 
GHOSH (S) and SINGH (MP) 30 
GIAMINI (L) and MARTINI (M) 154 
GLIWA (H) and SCHILLING (B) 6 7 
GLOFFBLTY ( D E ) , SEIBER (JM) and LILJEDAHI (LA) 20 
GOBBI (GP) 182 
GOSAR (EM), MILER (EB) and SOYCHARK (TJ) 141 
GOYAL (P) and A3RAWAL (P) 8 2 
GRAY (PJ) and AMOS (D) 48 
GREEK (WP) and DORWEILER (UP) 76 
GROSJEAN (D) and SEIFELD (JH) 157 
GROVES (JA) and ELLWOOD (PA) 161 
GRUEBLER (A ) , AUSBEL (JH) 138 
GUNNAI^SSIR (M) and BERGSTROEM (B) 73 
•H' 
HAMMIT ( J K ) , LEMPERT (RJ) and SCHLESOiNGER (ME) 58 
HANSON (D) 112 
HARRISON (RM) and OTLEY (CJ) 134 
15a 
HAiTDEH {fC) 12 
HECK (WW) 8 3 
HEIN (B) and FISCHER (C) 167 
HERTZMAN (C) and SHANNON (HS) 74 
HINCKLEY- (DA) and BIDLEMAN (TP) 188 
KING A (KR) , KELER (AA) and O U I A T T (CA) 175 
HOLDREN (GO , GAURI (KC) and EtINURU (AR) 130 
HOLLER (JS) 155 
HSU (SA) and LEWIS (OK) 32 
HUSAIN (L) 17 , 60 
HUSAIN (L) and KHAN (WA) 7 5 
HUSAIN (L) , PAREKH (PP) and GHAURI (PP) 149 
HUSAIN ( T ) , KHAN (SM) and KHAN (Sa) 160 
• I ' 
I DSD (SB) 146 
INAMDAR (JA) and PRASAD (MSU) 84 
ISMAIL (MI) and KHARAFI (IM AL-) 173 
• J ' 
JA3LEIS (R) and KIMBALL (KD) 16 5 
JAMES (GC) and JONES (AD) 72 
JAPAR (SM) and WALLINGTON (JJ) 156 
JEFFERSON (A) 186 
JENKINSON (DS) and ADAMS (DE) 142 
JOHAN30N (J) and OLANDER ( L ) 191 
l !)b 
JONES (AD) 120 
JONES (AD) and JAMES (GC) 72 
JONES (C) and FLEET (G) 128 
JONES (PD) and WARRICK (RA) 9 1 
JO SHI (OP) and PAWAR (K) 16 
• K ' 
KANDALGADNKAR ( S S ) , MANOHAR (GK) and 
SHDLAPURKAR (SM) 104 
KANG (YS) and ROYER (JJ) 27 
KAPOOR (RK) , SINGH (G) and TIWARI (S) 177 
KARELL (M) and LI (R) 55 
KARMAKAR (PK) , SEN (AK) and MITRA 124 
KELER (AA) , HINGA (KR) and OUIAOT (CA) 175 
KHALIL (MAK) and RASMUSSEN (RA) 6 , 1 1 9 , 1 7 1 
K H A N D E K A R ( R H ) , M I S H R A ( U C ) and T R I P A T H T (RM) 170 
KHAN (WA) and HUSAIN ( L ) 7 5 
KHAN (SM) , KHAN ,(SU) and HUSAIN (T) 160 
KHAN (SU) , KHAN (SM) , and HUSAIN (T) 160 
KH0RADA3UL (H) 18 
KIMBALL (KD) and JAGLES (R) 16 5 
KONGKWDK (WD) and SUMMER (JT) 50 
KOSTELTZ (A) and DESLARIERS (M) 166 
KOZLYAK ( E I ) , UTKIN (IB) and YAKIMOU (MM) 64 
KRAMER (ML) and PORCH (VW) 10 
Ir.fi 
KRISHNAMOORTHI (K) and VITTAL (BPR) 19 5 
KRUPNICK (AJ) and PORTNEy (PR) 70 
KUMAR (MR Ramesh) , JAEHURAM (Y) and GANGADARA ( L U ) 1 0 0 , 1 8 4 
• L ' 
LAANE (RWPM) , COLIJN (P) and DEURIES (A) 129 
\_f^tRQu£ ixX, DELMOS (R) and SERCA (D) 174 
LAJ (P) and PMiAlS (JM) 153 
LAOUER (PC) 63 
LAVE (LB) 66 
LAWS (EA) and BERNEHG (JL) 40 
LEAy (M) and SWEENEy (J) 189 
LELIE7ELD (J) and CRUTZEN (PJ) 11 
LEMPERT (RJ) , HAMMITT (JK) and SCHLESTNGER (ME) 58 
LEWIS (JK) and HSU (SA) 32 
LlLJEDAHI (LA) , G L O F F E L T Y ( D E ) and SELBER (JN) 20 
LINDS3REN (R) and 0HI30N (M) 139 
LI (R) and KARELL (M) 55 
LIN (SP) and CRB3HT0N (B) 4 5 
LOGSDON (G) 136 
LOWRY (S) 94 
MACDONALD (RW) and MA3D0NALD (EM) 152 
MAHMOOD ( S N ) , BEG (MA A l l ) and YOU SUP ZAI (AHK) 193 
MANOHAR (GK) , KANDALGADNKAR (SS) and 
SHOLAPURKAR (SM) 104 
157 
MARKS (JR) , RHOADS (TW) and SESBERT (JR) 5* 
MARTINI (M) and GIANNINI ( L ) 154 
MAPSUMOTO (Y) and TA^HIBANA (N) 51 
MCELROY (MB) and SALAWrTCH 187 
MCKEMDRY (IG) 30 
MCLLAINE (RW) 56 
iteLLVAINE (RW) 114 
MERRETT (J) and PRESTON (MR) 164 
MET CALEE (S) 4 
MICHAL (J) 13 
MICHAQD (D) and DIERCH ( l ) 135 
MILER (IB) ,Q0SAR (DM) and SOYCHARK (TJ) 141 
MI QUEL (JC) and DAUIES (J) 6 1 
MISHRA ( D S ) , MORRIS (KR) and YALKOWSKY (SH) 122 
MISHRA (GP) , MISHRA (MP) and SAI (US) 8 5 
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